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PREFACE

It is increasingly cleor thot the cognitive aspects not only of learning but olso of teaching
must hove much more thcrough exomination ond onolysis than hove been made in the post. |l olso seems
- cleor thot teachers themsefves con profit most by both leods ond volue dato concerning the perceptions which

their work ot stimulotors of ond componions ond guides to fearning demonds.

Incisive studies of the behoviors of teachers ofong with similor exomination of the charocteris-
ilcs of the teocher ore essentiol towords increosing the effectiveness of teaching. Also it must be reclized
thot not only the ocquisition of focts is important, but equolly important is tha development of skilfs in the
optimum ond moximum utilizotion of focts. Much more ond sharper inquiry is olso required with respect to

the "feelings," "motivotions, " ond "satisfoctions” of tecchers especiotly ¢t reflected in the emotiono! ond

sociol behovior of children.

The study hereby presented is o significont contribytion for oll those connected with educa-

ticnol institutions but particulorly for those whose efforts ore devoted to what troditionolly hos br.en termed
“teacher tioining" . Although oll of the findings per se ore significont, the basic worth of this work lies in
the foct thot o new procedure for studying the cognitive chorocteristics of teochers ond teaching hos been
developed. However, oy the writers of this report succinctly suggest, the reol contribution of the potiern
of study presented in the report con be evoluated only by further research = thot is, inquiry which utilizes

the pottern of investigotion found in this study.

As the title poge reveols, o relotively forge number of people made significont contribytions
fo the close scruting of elementory school teachers' viewpoinks of clossroom teaching os presented in this
document. Bul os is olwoys the cose, o single individual must ic. o sense "corry the ball." With respect to

this work, that individuol is Donald M. Miller whose high obility ond skill in the woys ond means of corrying

on bosic research is matched by exhoordinaty persistence ond o copocity for expending indefotigable effort.

! It is hoped that in the near future many others will test the volue of the procedures reported
in this work ond make ovoiloble the findings of their efforts. The opportunity to have been ossocioted with

this report hos been voluchle ond eye-opening to the writer ond is on opportunity that is pized.,

John Guy Fowlkes
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FOREW ORD

Why should researchers oltempt to explicate ond clossify ways in which elementary teuchers
think sbout facilitoting tearning? There ore thiee importont reosons:

1. The behovier of teochers is determined by their own perceptual processes,

2.  Chonging the behovior of teachers depends upon understanding how they think, ond

3. The thoughts, ideas, ond experiences of teachers comprise o rich source of informnotion

ohout the socio-~psychological reatities of the clossroom.

A prime purpose for such explication ond clossification is the recognition thot not all teaching-learning
sTtuations ore nfike, All clossroom situotions cannot be treoted as equol. The use of one teaching opprooch
moy be effective in one situaticn but not onother, Teachers repeatedly voice o need for potterning thair
instructional techniques to particular studenrs, For exomple, o method for teaching English to e disad-
vantoged fourth grade Soy is unlikely to be oppropriote or effective for leoching o different fourth grode

bey from another socio-economic level,

If o teocher 7s lo poitern his instructional opproach to the choocleristics of vorious teaching-
learning siluations, he must perceptually ond conceptuolly dilfercntiate omong these vorious situotions.
Sore of the recent reforms in educotional organizotion end Tnstructional technigues hightight the finportonce
of identilying the qualitalive differences omong leachers' views of the teaching-learning process. Con
leachers organized in teoms be expected to fotlow the same classroom procedures that they followed when
each wot resporsible for o self-cantained closstoom? Con @ teocher who is instructionally respontible for
o non-groded group of students be expected to follow the some procedures used when teaching 0 “graded”

clossroom ?

This project was iaiticted os on effort lo investigote whether elernentory school teachers
working in teaching teams held views of the focilitolion of learning different from those of teachers who
were inttructing in self-contoined clossiooms.  For similerities ond differences between these twe kinds
of teachers 1> be cbjectively described, on oppropriote research methodology wos needed. Unforturutely,
efforts made i observe, record, of reflect upon the substance ond structure of teachen' operationol views
about facilitoting leoming have been exceedingly sporse. Moreover, few of the stondard sociol science

research methods were deemed useful for considering the perceptiors und thought siructures of feachens'

T For @ :urvey of the relotionships between perception ond behovior, see Berrord 3erelson ond Gary
$teiner, Human Behavior: An Inventory of Scientific Findings, 1964,
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views. For these reosons, it become necessary to ollocate o lorge segment of project resources to estob-

1ish more oppropriote experimental methods ond to evoluote the implications of such methods.,

The substontive focus of the study wos the content domain of tecchers' views of clossroom be-
hoviors ond events ond of the focilitotion of learning. The perceptions ond cognitions of ony one teacher
were conceived os o smofl somple of this content domain. The tolal domoin would include the rele-
vont perceptivns of ail elementory school teachers . Hence, the research wos not concerned with investi-
goting the views of particulor teochers or of o particulor group of teachers. The gool was to provide on
unbiosed description of the content domoin to which each teacher could contribute his own viewpoints,

thoughts, ideas, and experiences,

The rasearchers hoped thot o study of this damain would provide voluoble knowledge of cog-
nitions ond perceptions which teachers held in common ond differences among their cognitions nnd per-
ceptions [t wos essentiol in this research to develop a system for clossifying teochers' perceptions ond cog-
nitions, This project wos predicoted on the notion thot, olthough there ore extensive individual differ-

e~ces omonj elementory teochars, they shore many common perceptions ond cognitions.

This shored-but-individvalistic quality of teochers' perceptiors of leoining is somewhat
analogous 1o what we know of the similar-but-voried characler of snowflokes:

Perhops the first ond most important foct obout the snow crystal
that impresses itself on the coreful student is the utuel similority
of its general shape, while the second foct to be noted, o'so of
great importonce, is the endless voriety in the details oi in
structure, These details have been the basis of saveral clossifi-
cotions of the cryshal, .,

The effect of this conceptualizotion on the reseorch was the fonnulotion of the hypothesis
thot teachers’ views may be chorocterized olong qualitative dimensions of perceptions ond cognitinm.
Thus the methodolngicol objective wos to deveiup on opproach to differentiote, qualitatively, the sub-
stantive ond structural dimensions of teachers' views. The gocl was te manifest ond explicote tha simi-
lorities and differences omong a wide voriety of teachen' perceptions of the facilitation of leorning, The
mea-urement techniques for moking these qualitotive differentiotions were created in direct response to the

demands of tha overall project ohjective.

' fiom V. A. Bentley ond W. J. Humphreys, Snow Crystals, 1931,
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Thus the unique cantribution of this project is perhaps its development of o methodology--o
cutegorizotion methodology--for explicoting the substonze ond structure of feachers' perceptions concerning

clossroom teoching ond learning.

Noat only has this research provided on opproach to investigating the sin.tlorit.es ond differ-
ences of teocher views, bus it hos produced several other outcomes os well:

1) The reseorch makes visible the substonce of teachers' thinking -egording the
facilitotion of leorning.,

2) The research permils the observotion ef the structure of teachers' perceptions
ond cogaitions of teaching and leorning.

3) The methodology which wos developed provides on opproach 1o investigoting
the charocteristics of thinking in o voriety of areas,

4) The methodology is opplicotle to o voriety of content don.ains in the sociol

sciences,

To produce the sutcomes, a diverse set of resources wos osserbled ond coordincted--time,
talent, effort, ond funds were the estentiol irjredients of the work. To list the individuols who contributed
to the substontotive ospects of the work would favolve listing the nomes of more thon 900 teochers, 200
odminittrotors, ond the names of their corresponding schocl buildings ond disiricts. The researchers wish to
ocknow!ledge with deep oppreciotion the cooperotian of the school people by geogrophicolly identifying the
participoting groups of individuals; the stote mop of the end of this Foreword locotes each of these groups.

As the map shows, cooperotion wos granted by people scottered widely throughout Wisconsin,  This geogrophic
divenity wos infentional; the tesearchere sought o small omount of assistence in each locole but they osked

the help of people in mony Yocoles.

While the school people coniributed the substance of this report, the methodology wos mode
possible Ly couvperotion from many individuals ond groups of people who functioned os o teom even though
they were in many positions, Histacicolly, initia) ossistonce on research methodolagy wos provided by
Professor Julion C, Stonley ond the Loboratory of Experimental Design of the University of Witconsin, Shoctly
thereafter, ossistonce from the Wisconsin State Depariment of Public Instruction, und especially from
Archie A, Buchmillir ond Denald E. Russell, mc;de it possible to define precisely the teaching populotion in
the Stote of Wiscorsin., For the development of sampling procedures ond for loter computotions, the
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University of Wisconsin Computing Center piovided additional support which wos mode possible through the -
Notionol Science Foundation ond the Wiscansin Alumni Reseorch Foundation. Parsons ossocioted with the

Wisconsin Improvement Progrom alse contributed to the reseorch effort, .

Many individua!s hove contributed in speciol woys. We especiolly wish to thank Richord
Geronson, Ann Gorden, Bruce Gregg, Robert Lone, Ted Lemke, ond David Mositir. We olso oppreciote

the help of the U,5.0,E. coordinators: Glen Boerrigter, Willicm Carriker, ond Froncis lonni,

The reseorchers especiolly wish to express oppreciotion for the service ond potience of thelr
seccetaries; Emmy Alford and Dorothy Hougum have been especiolly helpful. Assistonce in preparing the
firel manuscript was given by Marlo Howel!l, and Shalby Johnson provided editoriol help. We wish o thonk

Corol Cowon ard Wolter Johnson for their voluable assistance in producing the final document.
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GEOCRAPHICAL DISTRIBUTION OF PARTICIPATING SCHOOL DISTRICTS

N=89

LEGEND

0 fdentifice dirtircte eelected by the randon
stratified sapling procedure (m=32)
x (denti{fies cther participating districts (n=57)
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CHAPTER |
THE OBJECTIVE AND GENERAL METHODS OF THE RESEARCH

The centrol reseorch objective of this project wos to describe the substonce ond structure of

experienced teachers' views of focilitoting student learning in the elementary clossroom. The term "views"
is used nere os 0 genesol label for the set of o teacher's perceptions ond cognitions concerning his be-
hoviors ond experiences in the clossroom, os they relote to focilitoting learning. Primorily, then, the re-
search focus wos the cognitive views of teochen. Spe-ificolly, the reseorch was concerned with only those
perceptions ond cognilions based on o teocher's experiences which he could record or express in on observ-
oble form. As exomples, o teacher's reporting of his perceptions ond cognitions might include on idea he

used in orronging the physicol clossroom environment, or o porticufor woy in which he thought obout estab-

lishing rapport with students, or o des .ription of on instructional proctice he used in teoching reading.

The purpose of this chopler is to discuss the project in terms of this centrol research objective
ond to d.scribe the empirical methods used in conducting the reseorch. Discussion will concern the noture
of the p.oblem studied, the choracter of the research opprooch, the empiricol precedures of the investiga-
tion, ond will present on overview of the outcomes of the project. To occomplish this, the chapter is
divided into two ospects: in the first ospect, three sections will outline the nature of the probfem ond the re-
search issues, ond discuss the relevonce=-to the major objective=--of experierce in teaching. In the second
ospect, porticulor ottention will be given t) the pioceduies required for observing ond recording the views

of a single teacher ond to the problem of considering the common features of the views of severol teacnen.
a. THE NATURE OF THE PROBLEM

Corsider the differences between the clossroom teaching behovion of on experienced teacher
ond the clossroom teaching behaviors of o teacher-in-training. An experienced teacher, in comporison with
o novice, hondles 0 wide voriety of daily clostroom contingencies ond events with semitivity ond smooth=-
ness. Throughout the school year, he coordinates ond tequences mony different kinds of octivities designed
to facilitate learning. The daily efforts of on experierced teacher disploy knowledge, undentanding, ond
skill. e bos dittilled from his experiences ond learnings o matured style ond o unique approach to teaching,
What is the noture of ¢~ experienced teacher's views? What is the noture of his understanding of clossroom

teaching ?
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In controst, on inexperienced teacher moy interoct more hesitantly with his students. He
might be oble to coordinate some octivities but not others, His sty'e ond opproach have not matured.
Grodually, os he goins experience, he occumulotas understanding, knowledge, ond skill until his mostery
is more generol. What views of teaching ond learning hos on experienced teacher disiilled from the history

of his efforts and octions ?

An experienced teocher hos distilled on orderly cogritive pattern which oflows him to syn-
thesize, to coordinate, ond to sequence o tremendous voriety of instivctional circumstances ond events, He
demonstrotes thoughts ond octions which hove been motured by the sociol-psychologicol realities of the
clossroom. He uttends to cerbain situations rother thon others. He has learned to be selective, for he hos
found thot it is neither possible nor necessary to ottend to oll things. He is oble to pettern his behavior so
thot order ond progress ore ochieved. An observer may wolch the experienced toacher ot work ond describe
the rickness of the teacher's skitl from on external vantoge point. But how does an experienced teacher per=

ceive his own octions; how does he conceptualize his efforts to stimulote ond direct learning?

These stotements ond questions reflect the fundomentol concern of the project for investigoting
the substonce ond structure of teacher viewpoints. In conducting empiricol research oppropriote to this con-
cern, it wos necessary o observe, record, ond onalyze information volidly reflecting o teacher's swn views
of facilitating learning in the classroom. Since the function of this Jocument is to 1eport the scientific pro-
cedures employed in this investigation, the report d-es not include on in-depth rotionale for the significonce
of o teache:'s perceptions. Nevertheless, to highlight the narure of the research problem, it is essentiol to

mobe several stalements obout the impurlance of o leacher's views obout facililoting learning,

Two major reasons will be offered for on understonding of the importance of o teacher's per-
cepiions ond cognitions regording the facilitation of learning. One reason is thot the perceptions ond dis-
ceriminotions of o teacher exert critical influence on the stir. lotien ond direction of student fearning, 11 i3
a teacher's own thoughts and concephualizotions of the instructionol process which mold ond control the

learning climate. Percephwol of phenomenologicol psychology evidences that individual human behavior
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is directed by the individuol's percepfions.] This scientific postulote implies o second mojor reason for in-
vestigoting the views of teochers, To improve the performonce of teochers, ond to occumulote o body of
knowledge relevont to facilitating tearning, informotion is needed whick describes the views ond perceptions
of teochers, A progrom for increasing effectiveness of teachers must lake into occount their existing per-

teptions concerning teoching ond leorning.

The sole oim of this project wos to describe teochers' views ond to see $32 clossroom from their
viewpoint, in their own terms. Given this oim, the research required the derivation ond use of appropriote
procedures for observing, recording, ond analyzing the suostonce ond structure of teachers' views. The
following two sections delineote the concepts of substance ond structure to provide o fromework for pre-

senting on overview of the resecrch methodology .
b. SUBSTANCE OF A TEACHKER'S VIEWS

There ore two ingredients in the sul stance of o teocher's views: the contenr unit; ond the per-
cept, which is the perceived meaning of o content unit. In the following poges these two terms wifl be de-

fined in delail, for they ore essentiol vocobulory throughout the remoinder of this report.

Definition of Content Unit

A content unit is o record of o teacher's description of o clossroom-refevant behovior==in-
cluding thinking==in which the teacher hos engaged, or of an event which he hos experienced. The content
unit records o teacher's own report of o clossroom behovior or ever.t which he considers relevont to focili-
toting learning. The chorocteristics of o content unit ore intrinsic unity, reference to o molor rother than

a moleculor behavior or event, ond directedness or purposiveness with respact to focilitating lecrnin_q.2

This definition corries severol implicotions for the conditions under which doto moy be ob-~
toined. The criticol condition for observing ond recording content units is to provide o situation in which o

teacher hos the opportunily to express his perceptions ond cognitions of clossroom-relevant behaviors ond

For o detoiled presenk *ion of this poshulote see A. W. Coombs ond D, Snygg, [ndividuol Behoviors:
A Perceptual Approach 1o Behavior, 1954 rev.

The problem of defining ond charocterizing 0 unit of observatlon such os @ content unit has been dis-
cussed in detoil in The Midwest o1d lis Thildren, by R. G, Borker ond H. F. Wright, 1956,
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svents, Such o situation would ollow the jeacher freedom to
o) select the kinds of behoviors ond events to be dascribad,
t) determine the manner of desceiption, ond
¢) express the relevance of the behovior or event for facilitating learning.
In sunmary, the preparotion of content unils needed to be occomplished under conditions which ollowed o

teacher to expiess his ovn thoughts in his own woy.

Methods of Obtoining Content Units

Content units may be oblained from o voriety of sources ond by o voriety of methods. Five

possible methods ore presented below:

Method 1. Lesscn Plon Reports, Content units might be obined from o teacher's lesson
plons, wherein he hos stated the steps he uses in porticulor clossroom lessons.,

Method 2. Autchiogrophic Writings. A content unit might be derived from o teacher's
writings, in which the teaciier has reflected on his opprooch to teaching ond hos
described porticutor techniques he hos used.

Method 3. Interview Recordings. Content units moy be occumuloted from o tope-recorded
interview in which the teacher discusses his work in the clossioom,

Method 4. Content Anolysis of Reports. This method of preporing content units might in-
volve ¢ teacher in o formal, unstructured report of clossroom behaviors ond
evenls,

Method 5. Essoys. In this method, o teocher might L e dicected to write shott essoys obout
his opprooch 1o classicom instruction. Conlent unils tould then be derived from

the essays.

Exomples of conient units obrained from these five methods ore presented in Toble 1.1,
Study of these exomples indicates that the individuality of o teacher is monifested in different degrees by
different methods. The cleorest differences omong methods ore those of the degree to v-hich the form ond
style of expression ore preserved. Lesion Plon Repotts seem to provide little opportunity for detail or for
specific description of porticulor behaviors ond events. Autcbiogrophic Writings demond fluency of
written expeession, Inferview Recordings ollow free expression but often result in disjointed d scriptions,

The Content Analysis of Reports reduces ond frogments the richness of o teacher's discussion. Essays enable
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TABLE 1.1
SAMPLE CONTENT UNITS OBTAINED 8Y FIVE METHODS

—_—

METHOD L. Lesson Plon Reports {from o Tesson plon workbook of o Wisconsin teacher)
Content Unit A:

Teocher Activities: Gu'de oral discussion 3. Elicit information ond facls from
. Provide ond clorify pupils

focls os needed

N —

Content Unit B:
Procedure for a 1. introduce 3, vocobulary work
Reoding Lesson: 2. motivotinn 4, comprehension ossignment

METHOD 2. Autobiogrophic Writings (from Teacher by Sylvio Ashtan-Worner , reproduced with the
permission of Simon & Schuster)

Content Urit A:

¥ burnt most of my infant-room material on Friday, | say thut the more moteriol there is
for @ child, the less pull there is on his own resources,

Content Unit B:

Sometimes | relax the children with eyes closed to dream. When they awoke | hecr these
dreams. The violence of those hos to be heord 13 be believed. A lot of it is violence
ogainst me--which they te!l me cheerfully enough. | come out very badly. My house hos
beerlnlburnt down, bombs fall cn me, I'm snot with oll makes of guns ond handed over to the
gorilla,

METHOD 3. Interview Recordings (from o transcription of o tope-recorded interview with a teacher)
Conlent Unit A;

.o+ of | will be guiding their thinking, science. Perhops the science sheet thot they'd be
working on--the story is obove, the questions are below ond they are woy off lrotk on
their onswers, As we g back up into the Htory you find oul where it tells something obout
thot orswer, then they will get the paragroph that is tolking generolly about that, Now
let's find out whot does the question 1ay or read the question out loud. Now we've gol ka
onswer the question. Usually we get stuck on the how. [t is how, why, when, or where
ond he'll onswer a how question when it should be a why question, Now | osk him to read
it over ogain, keep reoding it over ogain Hll he puts the why in there-={t doesn't say how
it says why. And he discovers it himself,

METHOD 4.  Conlent Anclysis of Reports {from the formal summarizotion of o tope-recorded interview)
Content Unit A:
This teacher just follows the spelling workbook,
Content Unit 8:

This teacher, in desperation of teaching the difference between the b ond d, told the class
thot the b comes first in the alphobet 50 the line comes in front. 3he fecls that each prob-
lem is.an individual problem ond she needs to try ol methods for mostery.

METHOD 5.  Essoys (from on essoy, "My Approoch ta Teaching, " by o Wisconsin teacher )
Content Unit A:

Ve hy to bring personal experiences into the clossroom. Thot leads to more interest ond
more pupil contribution and porticipotion. It is important to have all participate, it pro-
motes self-esteem ond self-confidence, Children have 1o have that if they are to learn. A
child who feels ignored and left out will not put forth effort,

Coetent Unit 8:
A1 we introduce each new unit we do vocabulory work, olso a lot of mop work, We try to

find extra interesting materiol for ecch unit. We use comparison with our way of life ond
being 31 pertonol experiences. Visual oids help very much in social studies.
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the teocher to express his ideos freely, but they typicolly occosion generol ond obstroct descriptions. [t

may be concluded that no single method is completely satisfactory in terms of the project.

The odvontages ond disadvontoges of these methods for obtoining content units illustrote os-
pects of on important methodologicol problem. On one hond, the reseorch requires thot o teacher be given
the opportunity to express his ideas in terms of his ewn individuality. On the other hand, o method which
would olfow excessive lotitude in reporting would leod to difficulties in the systematic preporotion ond
monipulotion of content units. The most desiroble method would be one which would ollow teochers freedom
in reporting but which would oflow stondardizotion of the form of response, so thot coding of the units could

be economicol ond efficient.

The method finally formuloted wos o combination of Method 3, Interview Recordings, ond
Method 4, Content Analysis of Reports. This involved summorizing the content of tape-recorded interviews
with teachers. These summarizotions were corried out by teachers troined in standofdized procedures. To
further itlustiote the nature of the conten! uaits which resulted from this mathod, some e2xomples o-e given ia
Toble 1.2. These exomples hove been selected tc indicote the ronge and variety of content units ob-

fained.

Definition of Percept

A peicept is the meaning which o teocher oscribes 1o o porticulor content unit. It is "o
single perceiving; 9 unit of the perceiving response,™ {English ond English, 1958}, It is o teacher's in-
ternal symbolic summarizotion of the meaning which he perceived in the content unit. Theoreticolly, the
formation ¢f o percept proceeds occo:ding to the process of perceptual differentiotion. This process, oc-
cording to perceptual rsychology. is o funciion of the "condition of stimulotion, the reception, ond the
prior exoerience of thy perceiver” (Forqus, 1988), By this process, some detoils of on object such oso

content unit are more clearly perceived than other detoils.

Perceptual differentiotion is often described in terms of o figure-ground |e|otionship.' The

See for exomple, £, R, Hilgard, Inlreduction to Psychology (Third Edition} §962.
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TABLE 1.2
CONTENT UNITS PREPARED 8Y SUMMARIZING INTERVIEW RECORDINCS

This teacher cotches mistokes children mcke os they moke them by wolking oround the room, becouse
it sovz: reteoching the next day.

question, or guides them on how to find the onswer.

F This teocher never tells students the right onswer. She onswers o question of how to do it with o

C. This teacher hos the children read o story three times becouse she wonts the student to reod it the
first time o get the gist of the story, the second time for detoils ond main ideos, ond the third -ime
to enjoy it ond to gel expression.

D. This teacher believes children should profit from their mistokes ond shou'd learn to prevent future
mistokes .

Ed

E. This teacher wonts to help those who show evidence of leodesship to have confidence ond to use
their feodership obility.

F. This teocher encourages oll oclivities to come back to reading t 2couse this is the most importont
subject in the second grode.

. This teacher hos osked the other children to help o gitl by exploining the right woy to ploy insteod of
shunning her becouse she wonts her own woy.

. This teacher, when o child has read o story ond hos not understood it, hos him rereod it, look ot
every wordwithout moving his lips,ond then she osks questions of vorying levels of generolity of the
child who hos rereod the story.,

1. This teacher matks A, B, C, and D becouse the school requires such groding, bul she does not feel
thot these grodes ore odequate becouse they ore not good steps.

. .

J.  This teacher doesn't like time tests, She would rother have o child work ot his own speed, becouse

she wos o speed-de mon.
¢ . .

K. This teacher uses film stiips to teach a lesson which is difficult to viscalize and broodens out the

discussion from the film stip.

Note: Starred items were used in @ mojor e>periment,reported in Chopter 12,

23 '.‘ .
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“figure" refers to those detuils of the object which the perceiver is most cleorly oware of and holds as most
meaningful, The "ground" refers to those details of the object which the perceiver is refotively unawore of
ond which lock clarity. A common exomple of the figure-ground phenomenon is 0 geometric figure,

, which, through changes in awareness of sub-sets of the detils, may be found to contain all the

letters of the English olphobet.

The figure-ground concept may be used to clorify the meaning of the term percept. When o
teacher initially opprehends o content unit, the description it contains forms the bosis for the "ground” of
the teacher’s perception. Continued ottention to the dascription by the teocher will result in o differentio-

tion of the detoils of the conlent unit. The result of this differentiotion will be the oworeness of 0 "figure,'

which may be cognitively tronsformed into o percept. For exomple, o content unit might be o description of

o porticulor procedure used in teaching students new words in spelling.

After pronouncing each of the new spelling
words with the closs, | have the students write each
of the words three times in their spelling notebooks .

As o teacher opprehends ond surveys the details of this content unit, he will begin to form on understanding
by differentiating the detoils which ore most mecningful to him, As o result of this differentiotion of the
"figure ~ground" relationship, he will formulate his percept of the cortent unit. In this case, he may label

his percept os "Drill in Spciling.” This transformation process is illustroted in Figure 1. 1.

-

Content Unit A

After gronouncing eoch of the new spelling
words with the closs, | have the students write each
of the words three times in their spelling notebooks.

Transformed by Percept A
figure~ground (The internal symbolic
differentiation representation of Content Unit
A for o teacher) Lobel of Percept A

observable by the teacher

4{[xplicctedondmde }-.; "Drill in Spetling”

o Figure 1.1 Schematic representation of Forming ond lobeling percepts,
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A percept is not directly observoble, but its formation is evidenced by the lobels, titles, or
verbolizotions which o teocher ottaches to o particulor content unit. Perceptis on explonatory construct
which refers to o hypothesized process medioting between opprehension of o content unit ond some observoble
response to that unit. This construct hos only restricted use; its primory fuiiction is to highlight certain

problems of dato interoretation.

Pro cedurol Problems Implied by Percept Formation

The definition of percept implies thot the teacher must be given the opportunity to form the
meaning of o content unit in terms of his own views regarding focilitoting learning. This should oflow the
teacher to differentiote the figure ond ground choracteristics of the content unit occording to his own per=
ceptions. Therefore, the procedures needed for dota collection must provide opportunity for o teacher to
read the content unit, to differentiate the meaning of the described behovior o1 event, ond to monifest his

1
percept in on observoble, recordable monner. Consider Content Unit B.

Content Unit 8

A teocher refotes thot he has children write experiments in
o notebook, listing materiols, what they did with them, and
describe what else could be used in on experiment,

It is possible that @ teocher might differentiote severol percepts for this content unit. He might olso formu-
lote several woys of lobeling, or verbolly tagging, the teaching proctice described. As exomples, three
possible percept lobels ore:

Percept 8 ) Involves students in the organizotion of written materiol,

Percept Byt Fosters pupil initiotive, or

Percept 33: Provides students with ii.dependent work,

A schemaitic representation of multiple percept formation may be feund in Figure 1.2,

The possibility of multiple nercept formulotinn presented an important methodologico! problem.
The researchers reaiized that it wos unlikely thot o teaciier would find it meoningful to differentiote only o

single specific percept [rom a content ynit  But it dict seem possible thot o teacher might perceive the

! All Content Units in this che, ter ond throu?:w:m! the document have been foken verbotim lrom ex~
perimeniu| materials detived by teachers through a process desceibed elsewhere,
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Content Urit B

A teacher hos children write experiments
in @ notebook,listing materiols, what they
did with them, ond describe whot else
could be used in on experiment,

N

Percept B3

Provides students with

Percept B2

independunt work

Fosters pupil
initiotive

Percept By

Involves students in Percept 8 .
A . N—— e
the organizotion of fceP! %4
verbal materiol (What is onother percept lobel o
teacher might ottach to Content

Unit b ?)
L

Figure 1.2 Schematic represantotion of multiple percept formation.
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content unit 0s on entity hoving o single unity of meaning with severo!l very specific sub-chorocteristics.
To solve this methodologicol problem, o teacher would hove to be instructed to consider the molor quolities

of the content unit rother than its mnlecular characteristics.

A second important methodological problem is that severol teozhers might be expe~ted to per-
ceive different meanings of o content unit. A teacher from o one-room rurol school might perceive 0 mean-
ing in 0 content unit which is different from thot perceived by o sixth-grode teacher in o city school. This
reolity wos o crucial foctor in reseorch operations. An important substoniive question wos: Is there ony

comronality or similority omong the percepts of severol teachers with respect to o single contert unit?
c. STRUCTURE OF A TEACHER'S YIEWS

The structure of a teocher’s views refers to the orgonizotion of the substance of his perceptions.,
Perceptual discriminotion is the bosic process by which o teacher organizes substantive moteriol. The dis-
criminotion process will be defined in the discussion below in terms of o teocher's perception of content
units. Following this, considerotion will be given to the methodclogicol conditions needed for observing

the structure of a teacher's views,

Definition of Discrimination

Discrimination refers to the psychologicol process by which o teacher perceives differences
or similorities omong content units.l It is the process of "reocting diffeiently to different objects”
(English ond English, [958). The result of o teoches's discriminations may be disployed by the woy he
combines or separotes severol content units. Under oppropriote experimental conditiors, when o teacher
groups logether ceilain content units he manifests thot he has detected certain dominant perceptuol simi-
lorities omong the individual content units in fhe group he creotes, When o teacher seporates or does not
group certoin content Units, it moy be assumed thot he hos detected meoningful substantive differences
omong the units. In this study, eoch teocher wos oshed io form groups nf content unils in occord with his

views of facilitating learning.

For discussions of perceptual discrimination. see J. S. Bruner, Jacqueline Gocdnow, and G. A,
Austin, A Study of Thinking, 1956; or W. R. Gorner, Americon Piychologist, 1966,

O
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Consider these content units:

Content Unit B

A teacher hos children write experiments
in o notebook, listing materiois, what they
did with them, ond describe 'what else
could be used in on experiment,

Content Unit D

A teacher would teach descriptive words
to her third groders by hoving them write
an onimal's name, ond write sentences
obout thot onimol using the descriptive
words,

Centent Unit C

A teacher stotes thot his fifth groders
hove hod difficulty in putting o story
in logicol sequence. He has hod to
repect ond review in order for them to
do it correctiy. He feels that their
IeorInTng to outline hos helped in this
skill,

Content Unit E

A third-grode teacher stresses paro-
groph writing inolf subjects so they
oce very conscious of whot mokes a
porogroph. She tells the pupils that it
would not be on honor rotl poper un-
less it is cotrectly done.

The tesearch objective wos to observe the similorities ond differences which o teocher might
detect omong content units. As o result of perceptunl discrimination, o teacher might physicolly grewp or
separote the units into severol cotegories. In the cose of these four statements, he might group together
Unit 8 ond Unit Cond separote Unit D ond Unit E. His reasons for doing this might have been that he per-
ceived Unit B ond Unit C os concerning the "Involvemert of students in the orgov\izotic;n-of written
material;" while Unit D wos perceived os "Teaching the structure of longucge;" ond Unit E remained
separote becouse he perceived it os "Encouroging students to improve their work.” A schematic represento-
tion of this sorting of these four units iy disployed in Figure 1,3, This representation is presented oy 0
hypotheticol reflection of structure of o teacher's perceptions cf the four units, bosed on his views of the

facilitotion of learning.

Methodologicol Problems of Sorting Content Units

The operotional procedures inferred from this exomple ond the definition of discrimination
formed the bosis for data collection methods used in the investigation of *he structure of o teacher's views,
The primary requirement of experimentol conditions wos thot o teacher be ollowed freedom in sorting o 1at
of content units into categories. Also, the experimental conditions had to be standardized so that syste~
matic recording of o teacher's cotegorizations would be possibile, and so that tw~ o more teache:s could

perform the sotting operations occording to 0 uniform set of directions,
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Content Unit B

A teacher hos childien write experlments In o
notebook, listing materials, what they did with
them, ond describe what elss could be used in
on experiment.

Centent Unit C
Content Unit E
- A teaches states that his fifth groders hove hod
difficulty in pulting o story in logicol sequence. He
has had 1o repeat ond review in order for them to do
it correctly, He feels that their learning to outline
hes helped in this skill.

A thirdgrode teacher stresses
paragroph writing in oll subjech
so they ore very conscious of

what mokes o parogroph. She tells

the pupils that it would not be on honor

roll poper unless it is correctly done,

‘fontent Unit D

A teacher would feach defﬂiﬁﬁve
words to her third groders by hoving
ther wrile on onimal's nome, ond
write sentences obout that animol
using the descriptive words.

————

A

Cotegory 2: Involvement of students
n Fﬁse organization of written moterial

Calegory 1: Encouroging
students Yo improve theii
work

\

Colegory 3: Teaching the

structore of longuoge ,

Figure 1,3 Schemolic representation of o hypatheticol sorting of four content units.

O
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Two major problems ottended the formulotion of these conditions. One problem was thot o
teocher might perceive severol woys of grouping ond seporoting o set ¢f content units. A teocher would
often respond o such on ombiguous situation by saying, "“Well, it depends on the situction, the grode level
the time of yeor, or the kinds of students being tought." Through oppropriote orrongemerts of experimental
conditions, it wos possible for o teacher to disploy o single orrongement of the content units which he

perceived to be most meoningful,

The second problem is reloted to the voriety of woys in which severo! tecchers might sort the
same set of content units, Teachzrs ore different; eoch teacher behoves os on individual, ond one teacher's
response to o situation is different from the responses of othier teochers. The volidity of this research de-
pended upon the cordition that eoch teacher be provided complete ouvtonomy in the grouping of content
units occording to his perceptions. Even though eoch teacher might manifest his uniqueness of perception
ond discrimination through disploying individuality in sorting, on important hypothesis wos that there would
be relioble similorities in structure omong several independent orrangements of the same set of content
units. The onalytic techniques formuloted for investigating this hypothesis involved mathenaticol pro-
cedures which enabled the sorting orrangements of several teochers to be compored for identifying under-

lying commonalities.
d. PARADIGM OF RESEARCH PROCEDURES

The ottainment of the central reseorch objective of this project , the description of the sub-
stonce and structure of o teacher’s views regarding the facilitation of learning , coupled with the noture
of this tubstance ond structure ond with the methodologicol requirements considered obove, suggested o
three-stage research procedure:

1. Production of content unils,
2. Formotion of percepts, ond

3. Discriminahion omong content units on the bases of percept formation,

These stoges ore represented in Figure 1.4, ond 0 summary of each stage is preserted on the

following page.
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Figure 1.4 Paredign: of the stoges of research procedures
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Stoge One: Production of Content Units. The Ffirst stage irvolved observing ond recording

o teacher's descriptions of clossroom-relevont behaviors ond events. The specific pro‘cedurex for occom-
plishing this hod to ollow a teacher freedom to select the kinds of behaviorn and events to be described,
freedom to form the manner of description, ond freedom to express the relevance of a behovior or event for
focilitoting learning. However, the techniques of numericol analysis necessitoted o basic stondardization
of the procedures for producing content units. The outcome of this stage would be production of o relative-

ly siondardized se! of content unibs,

Stage Two: Formation of Percepts. The second stoge involved establishing conditions which

would ollow o teacher to form o percept for eoch coatent unit occording to his own cognitions obout
facilitoting leorning. The procedures required the teacher to ottach ta each content unit o single domirant
unity of meaning. The prime goal of this stage was to allow the teacher to form o cleor percept aof each

content unit, manipulotion of o set of content units could then be meaningful ond efficient.

Stage Three: Discrimination of Content Units. The third stoge involved the provision of

conditions under which o teacher could manifest the similorities ond differences he discriminated omong o
set of content unils by sorting them inlto cotegories of his own specificotion. Other procedurol conditions
were 1) thot the groupingof the statements could be systematicolly recorded, ond 2) that two ot more
teachers could perform the scrling op2rotions occording to 0 uniform set of instructions, The outcome of
this stage would be the monifestation of the interreloticnships of a set of content units. The intercelotion-

ships, manifested in this woy, would represent the teacher's views cagarding the facilitotion of leaining.

This porodigm is o simplified portroyol of the sequenc: of dota collection operotions. An

overview of the octhuol operotioral procedures will be presented in the next section.

e. OVERViIEW OF PROCEDURES

Discussion in pravious sections has described the theoreticol background of the procedures
which were employed for investigating the substance ond structure of o teacher's views. The dircussion wos
Intentionally phrosed in terms of o single teacher. However, the research objective wos rot merely to
investigate the views of some particulor teacher, Rother, the otjective, os shated ot the beginning of the

chapter, wos 1o investigate the sbstonce 0nd structure of o collectivity of elementory teachers' views con-

O
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concerning the focilitation of learning. [t is the function of this section to indicate how the t.ieoretical
formulations presented above were translated into a systematic set of proceduras used to study the sub-
stance and structure of teachers' views. The major areas of discussion will be 1) the production of con-
tent units, 2) the observation of the structure of o single teocher's monifestation of his percepts of o group
of content units, ond 3) the explication of the analytic procedure used to display the structurol similarities

arnong the manifested perceptions of several teachers.

Production of Content Units

The procedures used for producing content units were 1) a free-response, tope-recorded
Interview which focused on elementary classroom behaviors and events, and 2) o specially derived set of

content analysis procedures for reducing recorded interviews to sets of content units,

Focused, free-response interviews, The method chosen for collecting descriptions from a

teacher was a focused, free-response interview. This type of interview allows a teocher "ta build o
plcture around one or more paints of orientation by the interviewer.., it does not explicitly define bounde-
ries for the informant, He is expected, moreover, to mainkain contact with the central focus af foci of the

interview " ( Richardson, et al. 1964},

The general intarview pracedure was to explain to a teacher the nature of the project and
the kinds of questions ond discussion the interview would invalve. For example, i: was carefully explained
to each teacher that the intent of the interviewing was to collect the teacher's own ideas, thot there was
no concein with any evoluation or judgment of his competence ar abifity as a teacher. 1t wos exploined
that the specific response to ony question depended solely on how the teocher wished to respond, that he

could respand in ony way he desired, but that he would be osked to give examples of behovior or events

mentioned in terms of his own experiences.

Each tope-recorded interview losted opproximately two ond one-holf hours, The interview
was conducted by two people: one of the interviewers was on experienced elementary teacher, and the
other wos on educational psychologist who also had some teaching experience. The reason for this
"tondem” interview wos thot interviewees oflen used o "clossioom vernocular™ not olways understandeble by
those with limited teoching experience. [t was believed that the presence of orother teacher in the inter-

view situation would focilitote communicalion, explicotionond occeptance of project goals, Ta further
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focilitote the administration of the interview, the project provided funds for employing a substitute teacher
by the schoo! district. Thus, o teocher was freed of clossroom duiies to be interviewed without inter-

ruption.

Four interview schedules were constructed to provide o balonced coveroge of o breod ronge
of discussion orzos. The four schedules covered four generol topics: orgonizotion of o typical school day,
swbiect-matter instruction,long- ronge instructionol gools, ond teoching ond leorning problems. The kinds
of questions o.ked moy be illustroted with reference to Schedule i, Orgonizotion of o Typico! Schoo! Uoy:

" Do you have o porticulor woy of beginning eoch day?"
"Would you give the tequence of your octivities this morning ?"
"“In whot woy do pupils toke part in plonning ?"
"Do you have o particulor woy of ending eack doy?"
Throughout the interviews, the interviewers vould osk geneiol questions ot opproprint: '™~ <+
"Con you give on exomple?"
"Would you describe in more detoil?"
"Could you describe why you did thot?"
"Whot hoppened ofter that 2"
"Whot did you do?”
These ond similor types of Questinns were used to permit the interviewee o eloborote in depth in terms of

his own effcits to focilitate tecrning.

The re:ult of on interview wos o tape-recording of o teocher's response * e iew aness

"ons ond his eloborotions of elossroom-retevant behoviors ond events which he bad e ;ecicr - 4. A majer

odvantoge of such o free-response interview schedule is that it ollows the informo-t -~ - cecioninre-
flecting his expetiences. A disad-ontege is the difficulty of tonsforming the recorde . iclinoo
form which is relotively ec:y to omolyre, ond which nevertheless refains the quolitics . ©itervienee's
idiosyncrotic expression, The retention of these idgiosyncratic qualities wos, of cov's 2, =~ ount con-
cein. The uflimote cbjective of interviewing wos to produce o source of content ¢ ~ould oppro-

priotely represe~t the feacher's views,

»
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Surmarization of the recorded interview. |t wos necestary to develap o technique for sum=

morizing the recorded interview material. One procedure which was considered was ta interview o teacher
in the morning ond to hove that soma teacher summorize the interview into content units by listening to
the recording during the ofteinocon. This procedure would have involved a number of practiccl difficulties,
so each recording was summarized by other teocters who were employed for this purpose. The teachers so
employed vrere first troined, so thot relotively uniform summaries would be oatained. The standardized
summorizotion procedures were desigred ta allow the interviewees' expressions to be moiniained. The

interview summorization wos conducted in two steps, designated as " Judging™ ond "Blocking."

Judging. In judging, o teacher listened la o tope-recording; as he listened, he transferred
onto o special report form those stotements which he considered to contain o single, meoningful throught
about facilitoting leaining. Wherever possible, tie exoct words of the interviewee were trenscribed. Two
teocher~'udges made summaries of each recording 1) to ensure that ofl the inferviewee's statements were
obroined in the desired form, ond 2} 1o provide a relicbitity check an the honscription pracess. The out-

come of judging was the production of two sets of content units for each tope-recorded interview.

Blocking. The two ,udges submitled their independent transcriptions of eoch interview to o
blocker combired them into one set of content unilts for each interviewed teocher. To da this, the blocker
(o teocher) listened to the originol tope-recording of the interview while simultoreously shudying the cor-
responding Jucging reports. When the Hocker noted redundancy between the content units of the two
judges, he recorded bath units. If the blocker felt thai o meoningful stotement of o teacher had not been
reported by eitber [udge, he would add o report of that statement to his summary. In hoining the blockers,

it was ewphasized that they shoutd be very careful to preserse the subtleties ond nuances of the interviewees'

expressions,

The cesult of blocking was one series of content ynils derived from o tope-recorded interview.
An ex®mplory set of content units it given in Toble 1,3, The content uniis produced occording lo
these procedures provided the material reeded tor investigoting the structure of 1eachen' perceptions of

focilitating learning.
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TASLE 1.3

EXEMPLARY SET OF CONTENT UNITS SUMMARIZED FROM
A TAPE-RECORDLD INTERVIEW
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A. A primory teacher has students practice spelling words and writing on the board,
-

B.  Ateacher feels that even if it is old-foshioned, she believes in giving review of the
multiplication tobles every week becouse pupils like it ond con see themselves improve.,

C.  Ateacher ho. a couple of boys in her room who are having difficully in reading. She fee's
that their difficulty is @ lock of vocobulary which prevents geod comprehension. She feels
they didn't hove enough individual help in lower grades.,

D. A teacher says that memorizotion comes foster after they picture the focts with objects.

E. A thirdond fourth-grade teacher is in close contact with the fifth on .. xth grode teacher
for science. They discuss whot the, teach in order ta get good integrotion between the
grade levels,

F. A teocher, in deTemrion of teaching the difference between the b ond d, told the class
that the b comes first in the alphabe! 1o that the iine comes in front, She feels that each
preblem is an individuo!l problem and she needs to try all method: for mostery.

A

G. A teacher tells the closs thot @ diagram of o sentence is to grommar what @ mop it to @
road 5ystem.

H. A teacker soys you can hove o lot of problems in second-grade arithmetic if the pupils haven't
hod the fint grode arithmetic according to the rew arithmeltic methods. The first-grade
orithmelic in the new program goes fatther than conventional methods, ond the pupil w.ho
s'orts it new in the second grode will be behind,

I. Ateocher just f.llows the spelling workbook.

J. Ateacher states thot she takes those who just con't get along without disturbing othens with
her, if she must leave the room.

K.

A teacher had difficulty with her fifth graden in undentanding the difference between
slements ond compounds. They confused roturo] resources w;i ele—ents, She used
chemistry charts with obbreviations to show how eferents compored to natural resources
ond through experiments they finolly seemed to undenstand.

16
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Sorting Procedures

Eorlier discussion indicoted thot the structure of o teocher's parceptions could be studied by
esloblishing experimentol conditions under which o teacher would group or separote content units occording
to hiz views of facilitoling learning. The nature of the oppropriote conditions was described of o process

through which o teacher could sort o set of content units into cotegories of his own specification,

Materiols ond methods of sorting. The bosic materiols for the sorting procedure were 1) a set

of content units, each conloined on o single stip of paper, 2) o sorling board to which was otoched o set
of 5 x 8 lile cords which were folded so thet eoch cord formed a pocket into which content units could be
ploced. and 3} o stondordized set of instructions occording to which o sorter grouped ond separated content
units. The sel of content unils was orronged in on independent rondom order for eoch sorter and wos placed

in o series of envelopes, with obout twenty-six slips in each envelope.

The sorting tosk wos administered to teachers who were troined for the tosk, either individu=-
olly or in groups, cepending on practizol citcumstonces. The training involved explonation of the intentior
ond purposes of the reseorch, study of the instructions, illustretion of the sorting procedure by o reseorcher,
ond discussion of the sorting procedure. The illustrotions and explonations in the froining procedure in=
volved little if ony octuol reference to content units concerned with clossroom teoching ond learning.
For exompte, the sorfing proceduire wos itlustroted with speciolly constructed content units conzerning the
behavior of store clerks. Whenever postible, quesiions by the teocher~sorters were onswered with reference
to the exempiory cor’ent units describing store clerks' behoviors. The ceatrol oim of the Hoining wos to
acquoint the trainees with the sorting procedures. They then proceeded 1o group ond seporate the closs«

room-relevont content ur 1 according to their own perceptions,

The sorting task consisted of pulting together ony two or more cznten? unils which the teochar
perceived os concerning the same ospect of focilitoting learning. 1t wos emphasized 1o the sorter that he
wos to pu! together those units which he considered simifar ord to keep separote thote units he considered
different. A biief summrcy of he steps of the sarting procedute it given in Toble 1,4, For the reader
who wishes o try this sorting procedure, o Demonstiotion Kit is contoined in the pocket of the bock cover.

A photogroph of o teacher engoaed in sciting is presented in Figure 1,5,

37
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TABLE 1.4
SUMMARY OF THE STEPS OF THE SORTING PROCEDURE

To form groups of content units, teachers carried out the following directions, one step ot o time,
First: Read and study the first statement in the envetope.
Second: Decide what aspect of facilitoting learning the statement concerns.
Third: Write a tentotive staiement of this Idea on the first holder.

Fourth:  Fils the statement inside the holder.

Fifth: Repeat steps | - 4 for each stctement. |f any new staterent concerns the some
aspech of facilitating learning a3 one which you hove previously sorted, pui the
two together. |f nol, begin o new group by writing @ new tentative title on
another holder and placing the stotement inside,

Sixth: Resoriing: At any time during the sorting task you may come across a stotement
which does not belong where you hove previously ploced it.
You moy do one of three things with it
6. Place it in another group,
b. Stort o new group, or
€. Mix it with the other statemenhs not ye! sorted.

Seventh: Raview your groupings corefully. Review the ideos of each grouping with speciol
concern for whether the statemenh belong together. You may make any chonges
by dividing, combin ng,or switchingThe sfatements.

Finally: Check 1o see that you have written o ward oc short phrase on each holder ysed
WEICH you think best describes the centrol idea which coused you to place the
1totements together.
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Figure 1.5 A teacher perfarms the sorting tosk .,
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Outcome of the scrting procedure. |t may be noted by reference to Toble 1.4 or to

the Demonstration Kit thot the sorting task involves * series of step. waich provides the opportunity to
form o percept of each content unit and then to make substantive discriminations omong content nits. In
proctice, these perceptuol processes probably occur simultaneously. The instructions indicoted thot o
sorter should read ond study o content unit, should decide what ospect of focititating learning the unit
concerned, and should write a tentotive statement of his idea on o sorting pocket in which he should then
place thot content unit. The first two steps provided the opportunity for o sorter to form a percept of the
content unit, ond in the third step he recorded his lobel for the percept. Other steps of the sorting pro-
cedure enabled the soiter to discriminate similarities ond differences omong the units ond to oscribe lobels

to those discriminations.

Thus, completion of the sorting tosk by o teacher resulted in dividing the set of content
units into several smaller groups of units. With respect to content, each of these groups is a relotively
homogeneous cotegory, ond the percepts which correspond to the items in o category ore considered to
overlop extensively. That is, o portitioned set of content units monifests the differentioted structure of o

sorter's garcepts regarding the focilitation of learning,

A set of cortent units which has been sorted by a teacher is colled o manifest partition of
the set, and o teacher's individuo) sub-sets of units are colled manifest categories. The labels which
teachers provided for their manifest cotegories were written on the pockets of the sorting board. Figure

1.6 illushiotes the mar ifest cotegories of ore scrter,

It is importuat to note thot the sorting procedure imposed few testrictions on o sorter's
corstruction of his manifest partition. Indeed, the only restrictions were those requiring that he follow
the sequence given in the instructions, that he write down his ideos, ond thot he use the sorting boaid for
orronging the content units. He was not osked to construct his cotegories in porticular woys, or to estob -
lish o porticulor number of cotegories, ot to place 0 minimum or moxitcum rumber of units in ony group.
A cotegory could consist of one content unit or of ony number of units. Hcwever, each content unit hod

to be ploced in one ond only one category.

40
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Analyzing for Lotent Structure

The sorting procedure outlined here provided a method for observing the structure of o single
teocher's perceptions of o particulor set of content units, When severol teachers sorted the same set of con-
tent units, the result wos severol different manifest portitions. Comporison of the cotegories constructed by
one teacher with those constructed by onother teacher revealed that many content units had been grouped
in similor woys by both teachern. [t wos a centrol objective of the project to investigote the character of

these common cotegorizations,

If severol teachen form identicol or similor content unit groups, o cotegory it defined which
reflects their common perceptions, or their common discriminations. Such o category is termed o [otent
cotegory ond is empiricolly defined by a set of content units grouped in the same woy by several sorters.
Further, when several groups of content units ore commonly discriminated by several sorters, the result iso
set of lotent cotegories. The techniques which were used for identifyiny empiricolly o set of lotent cote-
gories on the basis of several independent sets of monifest partitions ore discussed in the following pora-
grophs. Fint, the technique for summarizing severa! monifest cotegorizotions will be described, ond

second, brief mention will be mode of the methad developed for identifying o set of lotent colegories.

Summarizing severol monifest portitions. A convenient ond useful woy of summarizing a

torter's set of monifest cotegories is to conttruct o contingenzy table, or o contingency motrix. This
matrix is constructed by recording whether or not o sorter did or did not put ony two parlicular content units
together in the same group. For exomple, if o sorting task consisled of four content unils, o sorter might
group two of the units together and i1olote the other twot

Cotegory 1, Unit A ond Unit C,

Cotegory 2, Unit B, ond

Categosy 3, Unit D.
This monifest porlition is recorded in the following motrix, whete o "1™ indicotes thot two given units were

combined, ond o "0 indicotes that the two units were not combined.
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Content Units

A B € D
A 10 1 o
8 o 1 0 o0
c 1o 1 0
D 0 0o o0

This method of recording o set of monifest cotegories moy olso be used for summarizing the
manifest portitions constructed by severol sorters. For example, assume thot o sorting task consisted of four
content units, ond that each of three sorters grouped the units in exoctly the some woy:

Caregory 1,  Unit A ond Unit 8,

Cotegory 2,  Unit C, ond

Cotegory 3,  Unit D.
These three sets of monifest cotegories would be individually recorded by entering 0 "0" or @ "1" in the
matrix for each poir of items; the re:ulting entries in each pasition in the motrix would then be summed.
The completed motrix would huve the same number of rows ond columns cs the motrix of "1's" and "0's" for
on individuol, but the entries in positions on the diogonal would oll be equal to the number of soriers==in

this cose, 3:

Content Units

A B C 0D
A3 3 0
8 3 3 o o0
¢ o o 3 o0
b o o 0 3

The usefulness of this method for combining the manifest partitions of severol sorters is @ function of the
focility which it provides for summarizing commonalities of sorting. That is, it ollows obtervation of the
latent cotegory structure. However, o mojor computationel problem orises when variotions oecur omong
the manifest partitions of severol sorters, or when the number of sorted cortent units is increased. This
problem is unavoidable, because 1) 1 ere ore bound to be individua! differences omong several independent

morifest portitions in octuol sorting e xperiments, ond 2) any serious investigation of the substance ond
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structure of teochers’ vie.ss must be based on a relotively large number of content units.

Solving this problem regquired the development of complex mothematicol ond computotional
techniques for analyzing contingency motrices. An outline of these onalytic methoc's ond on exomple of

their results will conclude this sectiorn.

Lotent structure of severo! monifest partitions. When several monifest portitions are com=~

pored, it is opporent that mony similor mo. fest cotegories have been formed by some of the sorters, It has
been stoted thot independent but similar groups of content units provide the basis for the concept of o lotent
cotegory. If several independent sets of content units ore sarted similorly, it would seem possible to
identify o et of lotent cotegories, or a lotent portition, which would choracterize the structure of the

monifest portitions of several sorters,

Consider, for exomple, on experiment in which each of eight teachers hos sorted the same
six content units. A summary tabulotion of these monifest cotegorizotions might produce the follewing
molrix:

Content Units

A & C D EF
A 8 0 8 3 0 8
B 0 8 1 8 7 t
cC 8 1+ 8 0 0 7
b 3 8 0 ¢t 7 0
E 0 7 0 7 8 0
F 8 1 7 0 0 8

The structure of this matrix suggests thot there may be some systemalic organizotion or pottern ¢common to
the independent manifest portitions of the eight sorters. However, it is difficult to identifv the common
systematic poltern, or the lotent shructure, simply by observing the motrix. One technigue for oss'sting
the identification is to rearrange, or permuts, the tobuloted frequencies so thot the rows and columrs
which seem to be most highly interreloted ore sitated next to one onother. A reorrangement of this kind

is given in the following motrix:
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Content Units

A ¢ E B O E

8 &8 8|o 3 0

8 8 7|1 0 0
F o8 7 8 1{1 o o0
8 0 | 1|8 8 7
o 3 o ofls 8 7
E o0 o 0|7 7 8

The result of this rearrangement is 0 more structured summary of the frequency tabulotions. It is now much

clearer thot Units A, C, ond F ore interreloted, thot Units B, D, ond E ore highly interrelated, ond thot

very little relotionship exists between one group (A, C, F) ond the other group (B, D, £).

In summary, rearranging the rows ond columns of the contingency matrix has focilitated the

identificotion of two lotent cotegories of content units. These lotent cotegories ore based on commonali-

ties omong groups of units contained in the sorters' manifest portitions.

To illustrate the substontive meoning of derived lolent cotegories, the fotlowing six content

units ore given:

A.

This primary teocher hos students practice spelling words ond writing
on the board,

This teacher trias to lead secord groders, by the end of the year, to find
out more information on their awn from dictionaries ond encyclopedios instead
of depending entirely on her telling them,

This teacher would give children hoving difficulty in spelling more writing
oclivities, such ¢s using the spetling words in o slory.

This teacher states that students con be made owore of directions by having
them read for thenselves; thea, if they have questions she will help them.

This third-and fourth-grode teacher hay her chitdien work individually ot their
seats on their mop skill books while she circuloles oround the room helping
them. The work is corrected by each child os the teacher reads the onswers,

This teacher says s e doein' t require looking up the meoning of words in spelling
class unless no one knows the meoning, or con use it in o sentence. bt slows up
the whole closs ond they might os w:?I learn from eoch other os from the dictionory.

These content units were used in o sorting experiment involving thirty-two teachers. The

summary tabulotions of the frequencies of content unit combinctions ore given in the following matrix,

which is presented in it reorionged forrn:
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Crntent Units

A < fE 3 Db E
A 33 9 4 0 1 0
B . 33 4 1 1 2
F 4 4 33 3 3 2
C 0 1 3 33 t2 4
D 1 | 3 12 33 4
E

0 2 2 4 4 33

Study of this motrix suggests that two latent cotegories could be derived which would re-
flect the sorters' common perceptions of the content units, The Mo Jatent categories which were mathe-
moticolly derived for these conlent units are presented in Table 1.5. This exomple illustigtes the
techniques for identifying the latent structure which is hypothesized to underl’e the manifest cotegorizations
of several serters. The quentitative methods for determining latent structure are complex and are discussed

in Chopter 7 and in Appendix G.
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TABLE 1.5
[XAMPLES OF LATENT CATEGORIES

Lotent Category 12; Spelling

A.  This primary teacher hos students practice spelling viords ond
writing on the board.

C.  This teacher would give childizn having difficulty in spelling more
writing octivities, such as using the spelling words ina story.

F. Thisteacher says she doesn't require Yooking up the meaning of
words in spelling closs unless no one knows the meaning, or can
use it in 0 sentence. [t slows up the whole class and they might
os well learn from each other os from the dictionary,

Lotent Category 19: Pupil Initiative

B.  Thisteacher tries to lead second groders, by the end of the year,
to find out more information on their own from dictionaries and
ercyclopedios instead of depending entirely on her telling them.

D-  This teacher stotes thot students can be made owore of directions
by hcvivE to read them for themselves; then, if they hove questions
she wil! help them,

E+  This third-ond fourthgrade teacher hos her children work individuolly
¢t their seots on their mop skill books while she circulotes oround
the room he!ping them. The work is corrected by each child os the
teacher reods the onswers,
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CHAPTER 2
A RESEARCH TRIFTYCH

The study of teacher viewpoints of clossroom tuiching ond learning, like most long-term re-
search projects, wos octually a series of smaller interreloted invesrigations. The explorotory ond develop-
mental features of the study were important influences on the evolution of these smolfer ond refotively dis-

crete investigations.

Eorly in the study it wos recognized that the development of speciolized methods would be
on enduring necessity. Consequenlly, greot omoun!s of 1ime and project resoucces were devoted to deriving
ond testing research methods. Many of the project's discrete events, then, were reloted to methodalogy.
Other events were reloted more to the opplicotion of methads than to their derivotions; o newly developed
methodology could hae been opplied ta test it or, ofter it hod been tested and refined, to gother data to

be onalyzed ond used for substantive inference.

A typicol ond difficult research problem often oppears unexpected!y in explaratory studies,
Occasicnally these unanticipated problems ore 50 impostant that Fiere is no progress until “hey are solved.
Two such problems developed during the course of the study of teachers' views. One of ttese wos the prob-
lem of drowing representolive somples of teochers from o complex stotewide educotionol retwork; the other

wos the problem of measuring the essentiolly quolitative substance ond structure of viewgoints.,

Because the study of teacher viewpoints wos explorotory, ond becouse some of the major
undertokings were unforeseen, the portitulor discrete octivities which comprised the ecentual operotional
definition of the project were not known before their occurrences, and their interdependencies and impli-
cotions were frequently not known until sometime ofter their occurrences. Consequently, the interrelation-
ships of project events con be succinctly described in retrospect, whereas they could not possibly have bes
predicted in odvance. Eoch event, eoch developmentel or procedural undertaking, wos contingent on the
results of prior events ond wos predicoted on the sum of the knowledge occumulated during oll earlier pro-

ject activities,

The 1emaining 13 chapters of this document ore organized to provide o deloiled pesspeciive
of the project events, exhaustive descriptions of the methodologies which were developed ond the motivos
tiors for developing them, ond comprehensive results of analyses of doto produzed by the opplications of
the speciolized methodologies. The discussions are complex and technical, ond un aid o undentanding how
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chopter contents relote to one onother is desiroble.

The purpose of this chopter is to provide on overview of the entire study by disploying the
mojor discrete events of the project, by demorstrating the interrelotionships omong those events, ond by

trocing the chronologicol history of the project in terms of its events.

These three ospects of the study ore combined in Foldout A, which follows this poge. This
foldout, the Reseorch Terrych,] is 0 mop of the project activities. It folds out to the lelt of the book ond
opens upword. |n this position, the foldout con be left open for reference purposes without interfering with
the exomination of the rest of the document. The Triptych is repeatedly referenced in the next 13 chopters;
coreful study of its contents ot this point should focilitote comprehension of the remainder of the report. The

dimensions of the Triptych ore explained on the poges following tha foldout,

i . .
. In Webster's Third New Interrotional Dictionary, the origin of triptych 3 identified os Greek, ond
ils meoning is "threefold.™ 1t is used to refer to o pichure or ortwork ‘Consisting of o certer ponel ond wo
flonking ponels, where the ponels are three malching or controsting ports of the work.
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ORGANIZING THE STUDY \

Project conceived and pruposal devcfeped. The
pracess cf facilitating leazning in an organized framew
teachers, This projece was designsd to inves.zate .
ond punded. A formal proposal which outlined the domar-
of Fducation. It was approved and funded on August
ircluded specialists in areas of research methodology. €.

REVIE®ING PLANS AND SPECIEYING OBJECTI

Refore proceeding »ith methodology develuprent a
It was deteimined that the target domain of content far it ¢
Throughout the project, procedures were directed towmar
the teachers who supplied them,  Teacker popelanin
State of Kisconsin, For operational putposes, this delir,

DEVELOPING A SAMPLING METHODOLLGY

After the content boundaties of the «tudy were det
specified teacher population.  Acyuirne and 1
school districts and teachers in the raate.  Ttese Jans
Teacker selectim sibere dezrsed T the basisof samj ..
The next siep, then, was to swratif Visconsin's elementas
ing stranficativn vaeables. Bocause no single variablc
and teacher chatacteristic vaiables were derived forea,
selected to be used as swunfying variables.  Disrrcts
siz stratification factors, cach at tao levels. A factarial
in later samplings. Qce district was drawn at rardom ¢
Administrazors from the sampled districts were appeaiced ¢
colivited from these administrators.

wing

INITIATION OF EMPIRICAL STUDIES

Friitical stadies were initizted after the jroble-
development and dara wralysis, ard cccutied intwo phas
dirirg Flace € was to syseematically afply the refire
Fonding structioe. Thete were taa dittiret hies of *
sreactnre. Three ancillary techniques were derelojed
e three irctruments.

INTERVIEWING TFACHERS

Focueed, freezesporee irrervies mgaac jutgedy
prooedirecdeiel jod Taoteacters sere mterviered o
imrervienumg. &heliles were den demaced for comdua
racrtn-g fcot on e reteract oot maner. e
recporces 1o the mterview sctedsire coulr be evanine
related irtervies ~gvariatles, Ja Frace € a vimplect

ANALYZING INTERVIERS

Weibod doo comrntemeNan derel pod Obepgvan
g iete diccrete, mmalvzalle urre, Agiia, e Me-
2ecorputed i traccfvmanae, udpegp e <5

1t oeres W oterirc f TiEverr wratgmgere ata b sorte

ASeEetetitinttaittionddion it iesubdhl ittt et el
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+1HE STUDY

recived and proposel devetepod. The project was conceived in order to investigate the general propositicn thar ceache:s perceive the day-to-day classmoom
litating learning in an orgunized framework.  These has been linle empirical study of the common features of this percepwal framework, o of its variations among
- project was designed ro investigare the views of 1eachers — the nacare and substance of their perceptions of classroom actions and beliefs. Cropasat approred
formal proposal ahich outlined the domain ol intetese, and an approach to the empirical study of the substance of tzacher's views, was submitted to theU, & Office
Iv was approved ani funded on August 30, 1963, and be study was degun.  Staffussembled. For the duration of the 33 months of this stadv, the rrsr.\rc.h team
515 in ateas of research methodelogy, educational field work, and computer technology, as well as eaperienced teackers and administratoes,

PLANS AND SPECIFYING CBJECTIVES

ceediag with methodology development and data frocutement, the investigators lozmulated detinitions of the populaticns to be studied. Content boundarics defined
ed raat the target domain of contene for che seudy would be the population and organization of teachers” pecceptions of the classtoom process of Gacilitating learring.
iroject, procedutes wese ditected towaed identifying the substance and organiraton of these perceptions without imposing eaternal a prinrt perceprual schesaes on
o supplied chem. Teacker pop.tation defined. The tacget czacher pepulation aus defined as the ser of full-time elementary ceachers in the public schoo’s of the
<in. Fot operational purposes. €.is definition was later refined.

+ A SAMPLING METNODOLCGY

ronteat boundaries of the srudy were defined, the imwediate corsideration was ro denelop an elficient and sy sremacic procedare for sampling teachers from the
'

or popelagion.  Acguiring and cximning sampling data. The Yisconsin State Departmene of Public Tastraction provided comprehensive data on all elementary
and teachers in the state. These data wete vxamined, and teachets sere identified who were included in the target population as it was opetationally defined.
n schemr deiised On the basis of sampling considerations andlogistic problems. jt was derermined that teackers should be rampled at the level oflocal diswicts,
Sen. vas to stratify Xicconsin's elementagy school disuicts, Participe ing teachers mould ther be sampled from districts dramn at random fram strara,  Censtracts
Mivatate procedure was employed.  Thirny-one quanutative demogeaphic

rariables.  Because no single variable mas satisfactory lor swatifying distices, 5 mu!
racteristic sariables were deeived for each schoal district and incluled in aa Image Factor Analysis,  Siz factors of those resulting from the Image Analysis were
sved »s seratibving variables.  Districts siratified and teackers selected. The disuibution of each image factor was dichotorized at the median: shich previded
2 factors, each at ewo lewels. A factatial sampling plan was derived chat defined 64 swrata of school districts, A fraction {32} of these were selected forinclusion
&5, One district was drasn at random from each seratum, and teachers sere subsequently selecred from these sampled districes. Leocal couperation secarcd.
-om the sampled disvicrs were apraised of the research project. and of the fact that their districes had been selected as participants. Continuing cooferation was
ese administracors,

'F EMPIRICAL STUDIFS
vtadies were iritiated afier the problems of staffirg ecihing ofecures and camphing Fal beer tohved Thece cerrzal invesnpatiocs mvalved rettodelep
i Jata analysix, and occuered ir tvo phases, Inete hicet ol Sece, Phace B the pramany concern wan developirg and piloe testing e metrodelogies,  1re corcem
way to sxstemacically apply the refired procedures to larger samples of teacheee.  Tre data and analyses gererated durirg Frase € are prevented inrhis report
re. Theee were two distinct njes of data cellection procedures.  Tre majer effort was to find e riseing organization of teschers’ perceptions. Trstng
e ancillany techriques were dereloped and amplemerted in the project.  Thest purpece was to te sl tzachers’ reactions to various perceptual strucrures built into
~ernts,

6 TFACHERS

freesieapence arrersjesirg vac pilged 1o be the becr methad for tamplirg tte s berance of teackere porcejecne mittodtimposng ertemal coretraiste, feresiien
ped Twoteackere wererrteov ened at femxes carlv in the project o proeide informatanabesr pretleron cecutimg te comrent of reackere perieptiore hrogh
teldee were e deniced Frocorducrog @ honmeling ittervien, wbich allowed teackric to express e ttauptte ae operiv and follv ae rtey wieted wtile
« onothe televatt sidiect mivee letrmiiruceg teackers [a Flace By orwo elemertary teachere from each of foue dierncte were imrerviewed e ttat teachers’
imresnies echetulee could beoenamited. A- addnanal I8 irteevien s wrre contocied Qo p tan prace for e pucpotec cf rehimp e vehedules and tiidyng

s omgvariadee, In Frase € 0 casjleof 37 teacters wacdranr 1 bestamiened and e refimed sctedules were uced v anterieniopiten,
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ORGANIZING RESULTS
FOR DISSEMINATION

PROJECT REPORT

TEACHERS AND $CHOOLS

FROFESSIONAL JOURNALS
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POPULAR MEDIA

Phase I3, and they were used in Phase C with tesent «
actions and beliefs.

CATEGORIZING INTERVEEX CONTENI

In view of the project goals which had boon specnt
caregorization, Sorting procedures dercloped. A sopin.
no external categorization was assigned or < giestes
thought to be most appropriate.  Rorting blocd g j1ems
varying conditions to determine the effects f a num‘\
under the same set of controlled conditions. I Phase
staiements inro a sei of exhaustive and mutual™ exclu:

ANALYZING CATEGORY STRUCTURE

When administration of the sorting task w14 comp:
method whica would ideatify commen and variat'e {ear
and competational procedures were derived ' erefrom
analysis of qualitative data has been Jateled | asent P.:
of latent categories (factors).  Cumputing latony pare:
One of these was the developmental sorting (f 90 e
employed in the aralysis of the verb studjes.

FACTORIAL INVENTORY

Deicloprert.  Aninventery of teachirz sitsatiar
nas to Jescrite the ways in which factots of clascrear
of classrocm situations were postulated and explica
tmrentory atesnisiored. This inventory was alnlinic

LATENT PARTITION INVENTORY

Perelupmear, This second inventory of teachs
teason for developing this inventory was to detezmirc
from the (O0-item sorting experiment were I€written .
partitivm imyenton administered. This insentors wa
situations hused on blocked items.

VERB SORTING STULIES

DPevel, menr. An abheviated toming tasl was
frinted a sintle verb which was related to seme inp
litecatuze, ard were selected to represent six hupoic
of teacisers, studenr teache:s sad college stulents of ¢

INTERPRETATION, ORGANIZATION AND [iSs:

Throughvat the project, the experimental proced o
the ohiectives of the study. Gnrhers of cerio~en
ctrectare and to put i=to perspective the resulte of the
Crganizing fesuits ¢ ditsewseats v The outeomes
1cdiences. Resides this comprehensive Final project -
articles on the nature ol the Sbrajned larent categeries .
ing teacters anp adminictraters in Visconein.  Aleo, &




NTERVIE®S

content analysis deieleped. (ihservations of teachers’ ideas were then on file in the fo:m of tape recorded inrerviews; and it was necessary todissecetherecord-
e, analyzable units. Again. the objective was to preserve the content and style of the teachers. A two-step manjpulation of recorded icterviews satisfactorily
s uansformation.  fudgimg recorded interiieus. In the first step of reduceion, two teachers (the judges) independently listened to each jnterview, and transin, 24
of discrete statements which lescribed classroom actions and beliefs. Blocking judged interview items. To remove unrecessaty redundancies and limir '
: judged starements, a third 1eacher (the blocker) listened to each recorded interview while studying ehe two judges’ reports.  This teacher then divided [« r- 5’
t contained more than one iii; and combined statements which represented the same idea. The judging and blocking proc edures were standardized and L5~

y were used in Phase C witn d;?fcrcnz teachers and somewhat refined instructions. In both phases, the r25ult was a poo! of items describing abstrzcted clase -
{S—

b

G INTERVIEW CONTEN1

he project goals which had been specified, it was necessary ro develop a mrthod of categorizing the blocked items which used some teacher-regulated system of
iorting procedures developed. A sorcing task was devised in which teachers assigned blncked items o meaningful categories of their own invention. Here again,
gorization was assigned or suggested to teachers by the researchers; teachers were directed ec sort the seatements into the kind znd number of categories they
.t appropriate. Scriing blocked [tems. The sorting task was udministered ewice during Phase B. In the first experimene, 16 teachers sorted the materials under
1s to determine the effects of a number of variables on sorting behavior. In the second adminiseration, eacu of ejght ceachers sorted the same set of 600 items
et of conuolled conditions. In Phase C, the sorting task was completed by 33 teachers sampled from cooperating districes. Each of these teachers sorted 128
set of exhaustive a1 d mutually exclusive categories which were based only on the teacher's perceptual framework.

CATEGORY STRUCTURE

istration of the sorting task was complered, there existed several independent categorizations of the same item peol. The problem then was to darive an analycical

uldidentify common and variable features of these categorizations. Latent pariition analysis devcloped. A mathematical model of soteing behavior was formulated,
il chedu:cs were derived therefrom which were appropriate for analyzing the sets of categories manifested by a number of reachers. This technique foi the
tative data has been labeled Latent Partition Analysis (LPA), and is similar in scientific intent to factor analysis, in that its objective is to identfy the steucurs
es (factors).  Computing latent partition. [ atent Partition Aralysis was applied tu the cacegorizations obrained from two administrations of the sorting rask.

i the f!cvclopmcnul sorting of 600 items by eight teachers jn Phase B, and the ocher was the Fhase C sorting of 128 items by 33 teachers. LPA was also
walysis of che verd studies.

"WENTORY

it.  An inventory of teaching situations was prepared in such a way thatthe items were defined by a spcciﬁ(:d factorial ‘.ks'g[?', The purpese of the lm{cnwf‘/'
the ways in which factors of classroom situations interact ro influence teachers' judgments of che extent to which lesring is faf‘!""cd' In this “lsc lh"_ ac(o.ls’
sations were postulated and explicated in the experimental design, and teachers’ judgments were secured by m°°"5_°“ Likert-type rating scale.  factoria
tered.  This inventory was administered twice: once to a group of S1 teacher trainees, and ovce fo a group of 38 experienced teachers.

[ITION INVENTORY

. : H . inl i i i . L3
. This second inventory of teaching siruations was prepared on the basis of results from the first large-scale administration of the sortirg experiment Th

; [ ; 1 - 5 iaventory item intercorrelations, Selected items
>ping this inventory was to determine whether latent categories could be reproduced by a factor apal)s’_’ of the iaventory nere ] . ! X
s paired with a scale for rating the facilitation of learning. Laten

i i v 1 i inv ing item$ wa
» sorting eaperiment were rewricten into inventory format, and ecach of the resulting ite j red invento
» administered.  This invencory was administered to over 200 ceachyrs to test whether latent categories could be reproduced shen teachers rated inventory

on blocked items.

G STUDIES

. An abbreviated soming task was developed for which che sorting materials were contained in a packec of data processing cards. On cuh.of 30 cards was
verb which was related to some imporeant aspect of teaching and the facilication of learing. The verbs were extraceed from chn‘licw materials and relevant
ere selected to represenc six hypothesized categoties of teachers’ behavior.  Verd task adrinistered. The verb sorting task was administered o several groups
ent teachers and college studenes of education and psychotogy.

ION, ORGANIZATION AND DISSEMINATION OF RESULTS

the ptojece, e experimental procedures which were developed and che empirical results of theit implementacion sere .cva‘lua(cd and lmrrprvtl;d m::: c:ntcl‘; :-,{
the stwudy. Synthesis of outiswes and fintl c1alvativn.  The completion of the empirical studies marked the btgmnmg o{_(hc fl(on by the rc.‘ arc ns;;”“
ut into perspective che resules of the entire projece. A related activiry is the organization of the cutcomes for conmunication in appropriate lrn:t:"iu. o-‘
s for dissemination.  The ocutcomes of chis project have beea dilferentiated on the basis of content -nd'lre b‘uns prepared for dusrmma‘l;on -i—ho]w h ).nd
de' this comprehensive final praject repore, there are articles on mechodology being prepared for professional Joum.als of mcasu_rcmcm.l‘n ps:hc ‘.:,é, o
tute of the sbrained latent categaries are being prepared for educationa) journals. A synopsis of the imporeant ;‘“b"j‘"“‘f 1esults f'll F‘C gpiven F P
Wdministracors in ¥isconsin.  Alse, Jie recults given in chis finalrepore will ke rewritten for other sourees of dissemination as reeds arise.
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The Triptych hos three mair sections; its primory focus is the center section, which is modi-
fied by a section on either side. The center section is o project flowchort, end its contents ore differenti=

oted occording to vertical ond horizontal dimensions.

Cells of the flowchort hove four difierent shopes ond ore laid out in five main columns ocross
the horizontal dimension. Rectangulor cells foll in the left-most ond right-most columns; they represent
orgonizotional ond odministrative aspects ond events of the research. The flowchart begins, in the upper
left corner, with organizational (administrative} events ond it ends, in the lower right corner, with dis=

semination (administrative) evenis.

Hexogonal cells fol! in the second mojor column; they indicote methodologicol-develop-
mental activities ond events, Completion of ore of these octivities wos the final preparotion of o set of
procedures designed to produce dato relevont to some mojor project concern. Rounded cells, in the third
major column, refer to the collection or monipulotion of data, As mentioned eorlier, the purpose of dato
collection wos either to test the opplicobility ond reliobility of o newly developed procedure or to gather

infoimation to Lbe substantively interg eted.

Celis in the shape of o parollelogrom mark the paints ot which the research staff made mojor
evoluotions of the procedures ond corresponding results. These evoluations influenced subsequent develop-

ments, refinements, ond implementotions of procedures ond the ultimote interpretations of results.

The second mojor dimension which differentiotes flowchort content is vertical; the cells ore
divided into three main groups. The top group of cells includes those project events which were moinly con-
cerned with the initial orgonizotion of the study ond with tha development ond implementation of sompling
procedures, Cells in the middle block of the flowchart reflect those events which were centrolly reloted
to the study of substonce ond structure of teachers' views of the focilitation of learning. The bottom group
of cells denotes octivities ond events which occurred in conjunction with three oncillory studies. These
three studies were less directly related to the centrol project objective than the events of cells in the group

obove.

The leftmost segment of the Triptych gives the chronology of the events end octivities of the
flowchart cells, Tne chrenology of events is partitioned into five major phoses. Phase A indicotes the time
coxsumed by initioting ond steffing the project ond by developing o sompling olgarithm which would have

generol utility during the entire project. Phases B ond C indicote the sequence of events related to the

ERIC
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study of substonce cnd structure of teachers' views. On the flowchart, the progression betweer, Phase B

events is denoted by solid-line arrows and by dotted-line arrows for Phose C.

Phose B was entirely devoted to developing and testing methods for research. Phase C was
concerned only with using the tested and refined research methods to collect final data. The methodologies
developed during Phase B ore those described in Section 8 (Chopters 5 through 9) of this report; the dota col-

lected during Phase C ore thote presented and interpreted in Section C (Chopters 10 through 14).

The events of Phase D were relatively independent of those in other phases; therefore, it over-
laps chronologically with Phases B, Cand E on the Triptych . Itwas in this phase that the three main ancil -
lary studies were conducted. The cells correspanding to these studies are shaded and set of f somewhat from

the rest of the flowchart.
Phose E is the dissemination phase; dissemination activities began in May of 19646.

The third major segment of the Triptych, given on the right side of the foldout, provides u
brief commentary of the contents of Flowchart cells. To explicale certain basic relotienships among project
events, descriptions in these parogrophs were written ta pertoin to sub-groups of flowchart cells. The re-
search-relevant events of the proj2ct (but not its organization-relevant events) have been grouped into four
sets of paragraphs. The first set contains one paragroph, Developing o Sampling Methodology. The second
set contains three parogrophs related to interview studies. The third set includes two paragrophs, both related
fo cotegorization (sorting) studies; and the fourth set contains the three paragrophs which describe the three

ancillary studies,

Ayuin, the Research Triptych is the index to the orgonization of the remainder of the report;

ol of Chopters 3 through 14 are keyed to it and it is intended to integrate the contents of the entire document.

O
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CHAPTER 3

THE CONTENT DOMAIN AND PREVIOUS XESEARCH

A perspective of the reseorch reported here may be obieined by exomining the content do-
main which wos studied ond reviewing prior reseorch which is relevont to that domain. The purpose of this
chopter is to provide such a perspective; the first section will define the genero! boundaries of the content
domain, ond the following three sections will discuss selected previous studies of clossroom teaching, pre-

vious studies of cotego:izotion behovior, ond methods of investigation.
a. DOMAIN OF CONTENT

The present research wos concerned soleiy with elementary school teachers' views of focili-
tating leorning. From this stondpoint the investigation of the content domoin of elementary classroom
behaviors moy be conceived os hoving two dimensions: a) the kind of substonce contoined {n the dJomain,
and b) the soutce of that substance. Eoch of these dimensions may be divided into two levels: the levels of
substance ore behoviors ond events which ore charocteristic of elementory school clossrooms, and behoviors
and events which do not represent such choracteristics of clossrooms; the levels of source are behoviors ond
eveats as described by praclicing elementary schoo! teachers, and behaviors ond events os deseribed by
persons not procticing elementory school teoching. The combinations of these levels of substance ond source

define four distinet sub-domoins of content. These combinations ore shown in Toble 3. 1.

TABLE 3.1
FOUR TYPES OF CONTENT DOMAINS

K ind of Substance Source of Substance
Level 1: Level 2:
Elementory Teochers Non-elementory teachers

Level ): Behoviors ond evenls

characteristic of elementory

school classrooms Content Domain A Conlent Domain B
................................................................... } o acamcmcecmeancceceae.
Level 2;: Behovion and events

not characteristic of elementory Content Domain C Content Domoin D

school classrooms
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Content Domain A concerns behaviors and events which characterize elementary school classrooms as des-
cribed by practicing elementary school teachers; Content Domain B consists of behaviors and events wh':
characterize efementary classrooms as described by non-elementary teachers; Content Domain C consists of
behaviors and eves which do not chara.terize elementary classrooms cs described by elementary teachers;
and Content Domain D consists af behoviors and events which do not characterize elementary clossraoms as
described by non-elementary teachers. The present research was confined to invastigating the substance

and struchure of elementary school teachers' perceptions which ore relevant to Content Domain A.

This typology is useful for camparing the substantive focus of this study with the faci of
previous studies. An early study within Domain A was carried out by Charters and Waples (192%), who
interviewed teachers to construct extensive lists of activities performed by teachers in the regular course
of their daily duties. Several studies have been made of Domoin B; many of these studies have occurred
during the past decade and hcve been defired by the researcher, who used o theoretical schema to observe
ond tabulate classroom behoviors and events. For example, Anderson, Brever and Reed (1946} analyzed
nursery school classrooms orcording to o system of observation categories defined in terms of dominative and

integrative behaviors.

Iustrative of investigations of Domain C is the work of Jersild (1955), who asked teachers
to provide information obout their perona! attitudes ond adjustments ta teaching. 3Studies related to
Domain D hove often endeavored to predict the teaching performance of teacher Irainees on the bosis of
peronality meosures. For example Cale (19461) attempted to predict teaching success of undergraduate

educaticn students from their responses to the MMPI and the Rorschach,

This two-way clossificction of content domains should be regarded only os o tool for dis-
tinguishing the focus of the present research from foci of previous irvestigations. It should be noted that
Content Domain A is not related ta student ochievement. However, a study of the refationririp between
varying teacher perceptions ond shudant ochievements could be based on this research. The present ep~
proach was bosed on the ossumption that the substance ond struchure of teachers' views are relevant ta the
ways in which o teacher stimulates and directs the learning of students. That is, what a teacher expects his
students ta do in the classroom, what the teacher himself dces in the closiroom, and the particular events
which will result from o leacher's behavior will be bosed on the woy in which the teacher perceives the

process of focilitating learning.

by
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It should be noted that these content domains do not include an evaluation dimension. It
wos not an objective ta determine whether teachers ugreed or disagreed about the "rightness” or "wrongness"
of particulor clossroom affairs. Measuring quontitatively the extent to which teachers differed in their
views was not at issue; this investigotion was a search for ways of thinking which were common to several
teachers. In one sense the resesrchers were asking, "Whot are the normative aspects of several teachers,

views? Whot kinds of behavior and events do they percelve in the some way 2"

An analogy may be drown between the structure of teachers' views and the structure of snow
crystals. Though snowflakes seein at first to be a homogeneaus pheromenan morkedly different shructures may

be discerned omong them upon detailed exomination  (Bentley and Humphreys, 1931). The chorocteristic

of common-but-unique structure of snowFlakes is illustrated by the photographs in Figure 3, 1,

Figure 3,1 Photogrophs illustrating the common-but-unique structural
qualities of snowflokes ,

The classification of refevo 1t content given in thi: chapter also reveols the importance of
obtaining 1) descriptions of classroom-relevant betoviors and events from piacticing elementary teachers,
ond 2) dascription of behaviors ond cvents wkich such teachers considered to be characteristic only of the
clossroom. Chopler 5 reports the extensive efforts made 1o fulfill thuse conditions. The design of intecview
schedules provided the basic means for limiting teochen' descriptions to class:oun offairs and preventing
descriptions of more general school or professionol affairs, The reseorch intent 'vos to initiate on opproach

to systemotizing knowledge which teachers had distilled from their experiences and leamings reloted to

b
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teoching practices. The substontive domain investigoted might be considered o result of pre-clossroom
experiences ond training, os well os procticol experiences in the clossroom, The origins of o teacher views

ore diogromed in Figure 3.2,

Origin A: Pre-Clossroom e ——
experiences ond troining \

Origin B: Proctice ond
experience in clossroom
teaching

W
¢_Distillotion of views on facilitating learning

Views of o Teacher  *
Regording the Focilitating of Learning

Figure 3.2 Origins of o teoche:'s views. I

fhe content domain investigated wos the pooled views of severo! teachers whose perceptions oad cognitions
were thought to result from @ distillation of pre-clessroom ond classroom experiences ond learnings. The sub-
stance ond structure of such o domain might then be expecled 1o differ from o domain of content relevont to
focilitating classioom lear ing obtained from onather saurce. For example, the accumulated findings of
labarotary ressarch on learing hove led to emphosis of several quile farmolized canstructs such as motivation,
reinforcement, and response-set, This research, therefare, might be regorded as one approach fo the dis-
cavery of knowledge conceming the focilitation of l22rning, while loboratory research an learning is quite
anather approach. This dichatomy is portioyed in Figure 3.3. These two sources are not considered to be

opesatina lly independent.,

! Figute 3.2 is on odoptation of o diogram by N, Bush which oppeors in E. R, Smith (£d.}, Teacher
Educotion: A Reoppraisal, 1962.
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Loboratory research Teachers' perceptions ond
aon student learning cognhions of clossroom
behaviors behoviars ond events,

v

T

Knowledge
concerning the
facilitating of
student lecrning
in the classroom

Figure 3.3 Two opproaches to the development
of 0 body of knowledge about facilitating
learning .

This investigation focused only on ihe teacher's point of view, To rephrose ihe title of n series of booklets
published by the Notional Educotion Associotion, the intent wos to find out "what the teacher says to the
researcher.” The imporonce of such on endeavor is thal improvement of teaching depends upon information
conceming the existing state of teachers' thinking. Changes needed and how chonges may occur ore con-
ditioned by the state of what is ta be changed, for exisling conditions form the foundotion upon whick

chonge may be accomplished.

b. STUDIES OF CLASSROOM TEACHING

An endeavor wos made to identify previous investigations of content Domain A by surveying
relevont research literature. A detailed study wos made of Psychological Abstracts from 1958-64 with pai-
ticulor ottention to identifying reseorsh tools which hod ollowed observation of teachers' descriptions of
clossroom-relevant behoviors ond events. A seorch wos made of obstrachs listed under the index heodings
"Classroom, " "Instryction, "TeOch;r, " and "Teaching.” In total, 847 obstract were tobuloted ond read
to determine their relevonce 1o the present research. Eighty-seven relevont studies were selected; each of
these was then read in ik otiginol form with particu’ar ottention to extracling the substance of the dota

callection instruments. As shown In Toble 3.2, only 31 reports were found to contain examples of in-
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struments considered relevant to the investigation of teacher viewpoints,

In o similor but less detaited way, o survey wos made of reports listed in the Education Index,
1955-65. This survey involved scanning entries listed under the generol heading "Traching.” Under this
heading, severol inojor sub-greas were studied in further detail: 1) entries concerned with general aspects
of teaching, 2) teoching aids and devices, 3) teaching methods, 4) educational research, and 5) evaluation
of teaching methods. A summary of the tabuloted listings is given in Figure 3.4, Over 1200 entries were

listed under the severa! sub-areos of "Teuching,” with o total of 55 entered under "Research,”

Very few studies of classroom teaching were tdentified os helpful in the present investigation.
A similar result wos obtained from survey of the two major source books in reseorch on teaching edited by
Harris {19560) ond Gage (1963). Severol studies were found to involve the interviewing of elementary
teachers (Chorters and Waples, 1929, Becker, 1952; Biddle, Rosencranz & Rankin, 1961; and Peterson,
1964}, A considerable proportion of those identified as relevont reported the use of structured questionnaires
with items describing classroom behaviors and evants. Most notable in this respect was the work of Soienson

and Huzek {1963), who repor’ careful construction of questionnaire items to obtain information from teachers.

The general conc'usion drown from surveys of the literature wes that new techniques were

needed to investigate the content domain implicit in the reseorch objective.

TABLE 3.2

STUDY OF RESEARCH STUDIES LISTED IN
PSYCHOLOGICAL ABSTRACTS, 1958-1984

Index Heoding Number of Reports Listed Selected Reporhy

Selected for Annotcted, Giving Annotated, Not Not
Toto} Searching Excmples of $teme Giving Exomples  Annotated

A. Clossroom 48 9 6 Y 3
B. Instruction 49 1 0 0 |
C. Teacher 196 K3} 6 ? 23
D. Teaching U L LA S 2
Totals 847 87 31 7 49
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c¢. STUDIES OF CATFGORIZATION BEHAVIOR

From o strictly psychological stondpoint, the present research was cancerned with investi-
gating teachers' concepls of clossroom behaviors ond events. Though extensive literature exists on the
psychology of cancept behovior, no studie. were identified which were directly relevont to teachers' views
of clossroom learning. The accumulated knowledge of the prychology of thinking, however, emphasizes the
central importonce of concept formation in the roture of human thinking., Mast pertinent to the present
research ore the studies by Bruner, Geodnow ond Austin (1954), in which they demonstrated the bosic pro-

cess of cancept formation and stated cleosly the impartance of cotegorization behovior.

Bruneret al., list tive important functions served by cotegarizotion: T} reduction of the
complexity of the environment, 2) provirion of means by which the objects of the world obout us are identi-
fled, 3) reduction of the necessity for constant fecrning, 4) provision of direction for instrumental activity,
and 5) the ordering and relating of clusses of evenats. To identii objecls is to place them in closses. As the
authars paint ¢, things which canrot ba <lassed, for exomple, strange sounds an o dark night, can couse
teiror. Perhaps, they suggest, this terror is caused by not hoving the ohiact cotegarized so thot preper in-
strumental octivity con follow. The most germoine function of cotegorization behavior for this research is
that of grouping objects or events an otksibutes they ore observed f3 have in comman with ather objects and
events. This pracess reduces the complexity of the environment ond ollows ane lo deal with clasies of simi-

lar phenomenc, rather thon with each object or event os discrete,

Teachers probobly cotegorize aspects of the clossroom environmert ta reduce the complexity
of the ostronomical ariay of octivities and events which occur daily. Eoch behovior or event connot be
dealt with os being discrete, Some grouping of discrete behaviars or events is needed. Eoch teacher, in his
own woy, mokes certoin octs ond accurrences opproximately equivalent. In thissense, the reseorc't objec-
tive was to identify the equivalences common to the perceptions of several teachen ina voriety of closs-
toom behaviors ond events. By such identificotion the resecrchers hoped to make observoble ond to expli-

cote the ways in which tenchers reduce the complexity of the clossroom enviionment.

Brown (1958), in his discussion of longuoge ond categoriet, poin't out thot every person who
specks o languoge hos made o set of linguistic cotegaries. Among these are sound or phonemic categoties
wh?c{1 oermit the perton ta react to physicolly different sounds os similar. Fer exomple, the'p' sounds in the

v
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English words 'pat' und 'speok’ are perceived as equivalent. Thai children will learn ta make different

categories for these sounds, while English children will leorn to include them in the some cotegory.

Linguistic categories are relatcd to non-linguistic categories, but the exoct relationship is
nct understood. Linguistic cotegories, when palterned according to the rules of o particular lunguage, moke
up speech which 1) con signal the existence of @ non-linguistic category (e.g.,The biology professor who
uses the word "coelenteiate" indicaltes the existence of o category which students will later fill in.) and
2) can help to thow what a person's non-linguistic concept is by the linguistic signs which he attaches to
objects or events in the werld, Whorf (1956} wos among the first to point out the 3ngucge monifestations
of such perceptual-cognitive categorizations. After commenting thot the H?pi have 1 vo words describing
conditions of waler while English-speaking people only have one, ond that Eskimos have three words for snow
whereas the English language has only one, Whorf writes, "Lenguoges classify items of experi. :e different-
ly. The class corresponding to one word ond une thought in languege A may be 123arded by longuoge L

as two or more ¢losses corresponding to two or more wards and thoughts" (p. 210).

A detailed acceur t of the importance of conceptual behavior for educational practice hos
been given by Klousmeier and Goodwin {1v49:

Concepts serve twa main functions in human bekavior: os responses to

objects ond events by which they ore clossified or categorized, and os

mediotor between stimuloting events and subsequent behavior (p. 219).
Althouwyh the importance of concept formation hos been increasingly epplied to learning behaviors of

students, no previous research seems b hove investigated the substance ond structure of teachers' concephs

with regard to facilitut'ng classroom learning.
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d. METHODS OF INVESTIGATION

The surveys of the r:levant oreos of the literoture foiled to yield o satisfoctory empiricol pro-

cedure for studying the views of teachers. Populor methods for investigating teachers' perceptions ond cog-
nitions of motters relavant to closscoom learning hove been questionnaires ond multiplechoice tests. A
major drowbock of such methods wos thot the researcher must impose hic views on the teacher in the con-

struction of questionnoire or test items.

In the present study, content units (see Chopter 1 or 5) could have been monipuloted into
questionnaire fonnat (see Chapter 9), To illustale, if o teacker had related that he had children write
experiences in o notebook, on item of the following kind could hove been produced:

rThis teacher reloted that he hos children write experiments in o notebook

{content unir) 4 listing methods, what they did with them, ond desciibing what elese could
1be vsed in the experiment,

(chorge) Decide which of the following aniernatives most oppropriotely represents
9 your viewpol nt of this practice:
Check one

Q. This proctice involves the student in the orgonization
of verbal materiols.

b. This proctice fosters pupil initiotive.

(response
alternatives) 4 c. This proctice contributes to the teacher's variety of
teaching opproaches.

d. This proctice is useful as o non-directed activity
- for the students.

In constructing such on ifsm the investigator is required 1) 1o select the format of piesentation, 2) to select
the contex! of the descriptive stotement ond response ollermlive;, 3) to select the kinds of olternatives
presented, ond 4) to select the criterion by which tha respondent will make "his oppropriote choice" of on
alternative. The present researchers certainly da not, in general, disogree with this strategy, but for the

purposes of the present shudy, this technique wos nol considered appropriate.,

O

RIC

Aruitoxt provided by Eic:

' — o



O

ERIC

Aruitoxt provided by Eic:

48

Various content onalytic techniques hove been used in studies of Ieoching.] During the past
two decades, on increasing number of researchers have used these techniques to develop ond use o set of
o priori categories foi the analysis of observoble behoviors in the classroom. Witholl (1949) developed o
set of cotegories which described the socio-emotional climote of clossrooms by using tronscribed tope-re-
cordings of clossroom instruction sessions. He later used these for the interoction onalysis of teacher-pupil
behoviors. The inductive development of on exhaustive, mutuolly exclusive set of categories on the bo:is
of observotional, anecdotal, quolitative records is frought with numerous difficulties. Some of these hozords
moy he ovoided by deducing o set of categories from the content analysis of unorgr.nized, descriptive

records.

Whether on inductive or deductive approach is used, o mojor issue is defining o fromework
within which researchers con "sift ond winnow' the row, observational information. Burton ond Lozorsfeld

(1955) provide an excellent review of the problems ond possibilities of researching non=-quantified data:

Whot can o retearcler do when confronted by a body of qualifative datu=-
detailed, concrete, non-metric descriptions of people ond events, dmwn
from direct observation, interviews, cose-studies, historicol writings, the
writings of participants? .. ,One must oric‘l’nize the row observations into
o descriptive system. In some coses, one has only to opply cotegories ol-
ready set up by previous inve:tigations or by the sociely itself, ond proceed
with the further stages of onalysis. In other ceses, previously existing
cotegories are clorified ond revised by the ottempt to opply them to a con-
crete body of dato. And in some cases the researcher must creote his own
clossification system for the moteriol under study.

The first essentiol step in systematizing these dato is the preparotion of o preliminary clossification:

Until the dato ore ordered in some way, the analysis of relationships connot

begin; more refined cotegories normolly develop out of the ottempt to analyze

relotionships between preliminary cotegories; there is on inteiocting process

between refinement of clossificotion and the onalysis of relotionships.
The review of opproaches to the amalysis of quolitative materiol provided by Barton ond Lozorsfeld describes
the strotegies often used by sociol scientists. Ainong the efforts to improve the rigor of content-anolytic
techniques has been the work of Schutz (1958), who considered o variety of foctors pertinent to the
categorization of quolitative data. Also reloted is the research deoting with judgmental clossificotions of
achievement test items (Pruzek, 1967). Bloom (1942) ond Voughn (1950) were omong the first to emp'oy

item clossification. Ebel (1953, 1954) seems to hove been one of the earliest to develop a specific pro-

cedure which hos been updoted by the more recent work of Stoker and Kropp (1984).

! For a discussion of this literature see F. N. Kerlinger, Foundation of Behavioral Research, 1964,

7
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The investigators of this project decided that the existing content-aralytic techniques were
inappropriate. The essential weakness of existing techniques was that even in the pretiminary descriptive
classification work, the researcher put his ideas into the data. The present project required an approach
which relied completely on empirical induction of systematic analyses. In response to this requirement, the
interview schedules, content summarization procedures, and sorting procedures were developed. Though
these procedures allowed systematic, empirical summarization of the interview recordings, a further reszarch
requirement was that of finding o technique whizh would expliicate the content structure of the several mani-
fest categorizations. That is, o method was needed for testing the hypothesis that identifiable latent cate-
gories underlie manifest categorizations. Of the vi.jous techniques appiicable to the analysis of qualita-
tive dota, Lotent Class Analysis (Lazorsfeld, 1950} was most relevant. This is a procedure for reducing a
matrix (subjects by iiems; dichotomously scored [0~1 jinto a set of vectors. Each vector entry specifies the
probability that a subject in a content class (category of subjects) wil! respond positively to an item. In
addition, this procedure yields the probobility that a subject with a porticular response vector belonys rc ¢
particular latent class, This technique was not tppropriate for the present project, however, since the need
was for a latent categorization of items which would allow explication of the substance and structure of
teachers' views. As shown in Chapter 7 and in Appendix G, the technique developed, Latent Partition
Anolysis, is a pracedure for reducing several independent sortings of a set of items info a set of lotent cale=~

gories.
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CHAPTER 4
METHODOLOGICAL GUIDELINES AND VIEWPOINTS

The research objective required oppropriote procedures for observing, summarizing, simpli-
fying, ond describing teachers' perceptions. A survey of the exkant literoture foiled to reveal any pro-
cedures which were useable for ochicving the objective, Consequently,the development cf the research
approach outlined in Chapter | had to be bosed on generol methodologicol principles, rather than on known
content and method domains. The first section of this chopter discusses the four mojor guidelines used in
developing oppropriate procedures. The second section describes the research viewpaint in terms of the

methodological intentions of the researchers.

o. GUIDELINES FOR DEVELOPMENT OF EMPIRICAL PROCEDURES

No unique set of empirical procedures provides the only way of achieving o porticulor re-
search objective. Although various olternatives usually exist, setection of porticulor strategies must be made
in terms of research guidelines, for techniques oppropriote to the investigation of one phenomenon are often
inappropriate for studying onother phenomenon. |n the present project four methodologicol guidelines were

used in considering olternative procedures:

1. Hypothesis building is o functionol tool for evoluating olternatives.

2, Description and onolysis of the conditions under which prezedures ore carried out
ond observotions made ore essential to the objectivity of research strategies.

3. Replication of procedures is o $inc qua non of good research,
Documentation of operational aspects of new research techniques focilitates the

sh:ndcydizotion of those operations ond the communicotion of accumuloted
experience.,

Eoch of these guidelines is pertinent to every step of the research work; they do not express four distinct
phoses. Al the beginning of the project, for exomple, initiol efforts were facused on interviewing teachers.,
Developing ond executing interview plons involved 1) formulating hypotheses of the information which would
be observed ond recorded by interview techniques, 2) describing and onolyzing fuctors relevant to the
selection of interviewees, 3) building interview procedures which would be replicable, and 4) documenting
the specificotions of interview operoiions. Evoluation of procedural olternatives wos based primarily on

whether a particulor procedure would leod to valid information concerning the substance or structure of

teacher viewpoints,
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Role of Hypothesizing

The formulotion of hypotheses serves o usefu! function in research by oiding the specificotion
of particulor research gools. However, distinctions may be mode omong different natures, types, ond
levels of specificity which chorocterize hypotheses. Formuloting hypotheses in educotional reseorch
typicolly involves specification of expected substantive or quontitotive relotionships omong several voriobles,
and there is o tendency to regard stotisticol hypotheses os the only volid form of hypathesis. In the present
investigatin, no Jetoiled statisticol hypotheses were formulatec for the expected outcomes of o particulor
set of piscedures. Rather, plons and expected outcomes were considered in terms of the quolitotive ond
methodologicol choracteristics of certoin operotions ond in the terms of the kind of information which the
researchers wonted to obtoin by corrying out those operations. Thus, the function of the hypothesis wos thot

of ossisting in research plonning by serving os o tool for contemplating ond evoluating olternatives.

From the viewpoint of hypothesis formulation, the centrol project objective might be ex-

pressed in severol woys. One such hypothesis is:

If the entities of teachers' perceptions ond cognitions regarding

focilitoting learning in the closstoom ore systematicolly inter-

seloted, then orderly, non-random pottems of relotionshics con

be identified os u:derlying certoin ospects of the perceptions ond

cognitions of several teochers.
This kind of hypolhesis wos importont in guiding the development of procedures which ollowed teachers to
manifest ond explicoie their perceptions of o set of conlent units. The sorting procedures were designed to
allow individu! teochers to overtly express the interrelotionships perceived omong content units. This hy-
pothesis suggested that common potterns of relotionships omong severol manifest cotegorizotions rnight be
discovered. The search for possible common potterns underlying severol manifest portitions wosmade possible

by inventing o mathematicol model which permitted the disploy of the latent structurol interrelotionships of

severa| portitions.

Throughout the reseaich work, hypothesis formuloticn wos restricted to methodological prob-
lems. Consequently, from o substontive stondpoint, the research wos otheoretical; no predictions or theoreti-
cal constructs were proposed for the character of the content of teachen' viewpaints, Exception to this
approoch wos made for three oncillory studies (see Choptar 8 ond 9 ), but in general the researchers en-

deavored to minimize the influence of methodological development by moking substontive predictions obout
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teachers' views. To rephrose Chamey (1967), the modus operondi wos "We wondered what wou'ld hoppen

Description and Analysis of Procedural Conditions

The development of methods for securing odaquate ond proper dota requires attention to o
wide voriety of details, some of which are not directly reloted to operational procedures. ! During the
eorly phoses of the project, consideroble attention wos given to descrizing ond anolyzing the conditions
under which the observationa! techniques were to be conducted. Attention to these matters would not only
provide replicobility ond documentotion of the vperations but it would olso ensure recognition of circum=
shances which would focilitate effective odministration of the procedures. For exomp'e, the initial specifi-
cotion of the sorting task involved few directions to the sorters, ond only o briet explonation of the im-
portance ond purpose was given for each step of the tosk. In the ottempt 1o describe the noture of the task,
it became necessary to prepare o very detciled set of directions ond o rother jong training session (tee
Chopter 6 nnd Appendix F for details). The complexity ond length of this training coused the researchers to
doubt ik necessity. Severol ottempls were made to obbreviote the directions and the troining, but these
ottempts resulted in less satisfactnry sorting performance. This wos especiolly true of the clority of the re-

sulting manifest categuries.

The guideline for describing and onelyzing procedural conditions wos olso found important in
developing the content onalysis procedures for interviews (see Chopter5). Concern for the multiple com-
plexities of interviewing provided o perspective for improving the performance of the interviewers. Not only
did interview experience increose the sensitivity of the interviewers, but continuing onalysis of particular
interview recordings indicoted the desirability of variotion in the sequence of posing questions for the inter-
viewee. Similorly, concern for the detailed desceiption of judging ond blocking procedures led by improve-
ments in the training of teochers who performed these functions. Though many of the improvements were of
on administrotive noture, considerable improvemen were olso made in the efficiency ond effectiveness of

the procedures.

' w. A, McColl, in How to Experimenl in Education, 1923, described conditions for gathering
"adequate ond proper data.F

ERIC
'75



O

ERIC

Aruitoxt provided by Eic:

53

Negtecting the description and analysis of procedural conditions might have resulted in
limited generalizobility of operations. Imsufficient characterization of the relevant circumstances con lead
to over simplifying or overlooking the complexities which initiolly oppear to be imelevent. In genera) the
researchers endeavored to prevent such hazords by experimentally investigating procedural factors which
could be manipuloted (i.ﬁ.'Sorling Experimu ot No. 1, Chopter 11), Where experimentotion was not pos-
sible, detailed documentations ware prepared, It was not feostble, within the Iimits of the project ro~
sources, fo investigate experimentolly many of the factors which might [eopardize the volidity of the pro-
cedures; hence the new techniques presented in this report must be considered os o preliminary specificotion

of some promising observotional tools.

Replicobility of Procedures

Fer on empirical procedure to be useful beyond its first application, certain conditions need
to be sotisfied to ensure thot i* is replicoble. Replicobility for procedures of this research was provided by
specifying operctions in of least ona of three ways: 1) complete detoiled definiticns, 2) epplications of
sompling principles, and 3} experimental manipulalions. |n ol! coses it was possible 1o prepare detailed
definitions and specificarions of operaticns, while in some instonces it wos feasible to sample and to manipu~

lote experimentally.

Detoil ed specificotion. Afl empirical procedures developed were defined ond described in

detoil. Decisions about o particular operation or series of operations were often intuitive {due to limited
tesources} and os o consequence detoiled specificolion wos the only counse for praviding o basis for repli=
cation. For excmple, it wos not feasible o explore oll the various woys in which o teacher could perform o
tosk. Many of the task variobles of the sorting procedure require sxperimentol investigotion before validity
or generalizability can be sstoblished. However, oltention was given to specifying these operations and ob~
servotions which appeared to be critical for the successful administrotion of the sorting procedures (see

Chopter ¢ and Appendix F).

Sampling opplicotions. When it wos possible to select from o series of olternotives, sompling

principles were used for specifying the operotions. It wos possible to use sampling in the sefection of
teaches. for interviewing ond for sorling studies, and in the selection of content units for sorting, |In the cose
of selecting Interviewees and sorters, o populoiion of teochers wos defined ond stratifying dimensions were

specified (see Chopter 5. The skratification of the teacher populotion mode possible the design of a multi-
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stage sompling plan, which permittzd unbiased selection of teachers for participation in intervizwing and
sorting studles. In selecting content units for the sorting tosk, o finite population of units was deflned ond o

sub-sat of unlh was randomly drawn to be used in the experiments.

Expurimental manipulations. Under certoin circumstances, it was necessary to choose omong

a relatively small number of procedural olternatives. In such cases, final decisions were delayed until ot
least one experimental study was conducted to evaluote the olternatives. For exomple, two foctors were im-
portant for finatizing the sorting procedures: 1) the effect of pooling content units from several interviews
on sorting behavior, and 2) the consequences of directing teacher-sorters to re-sort ot certain stoges of the
sorting procedures. It wos considered important 1o evoluate the variobility in manifest category formotion
which might be ossociated with setecting content units from several sources and with choosing o point ot
which the units were re-sorted. Two experimental investigaiions of these factors ware made (see Chopter 11)

before final specifications were made of the sorting instructions.

Documentation of Operations

Detoiled documantation of research operations not only provides replicability, but it also
serves os o mechanism for recording and communicoting pertinent experiences ond suggestions. The re-
searchers felt that this was of particulor importance for the procedures of interviewing, summorizing content,
sorting, ond constructing inventories, Consequently, continuous records were maintained during the
development of these procedures to accumulote relevant experiences ond suggestions. The chopters
and appendices corresponding o these procedures are the final summaries of this occumulated information.
Such dacumentation wos of special value-in standardizing the e dministration of data collection procedures.

Moreover, presenting I..e documentation provides o basis for displaying the chjectivity of the procedures.
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b. RESEARCH VIEWPOINT

Research investigations described in this report were essentiolly exploratory ond descriptive.
Becouse there were very few estblished concepts and very little previous experimentotion relevont to the
project, oll that could be done wos to "make only the crudest first map of o new (‘omoir:."l The research
position wos olso founded on Thurstone's (1947} siotement that:

The mind is siructured somehow; the mind is not o patternless
musaic of on infinite number of elements without functionol
gravpings. The extreme, opposite view would be to hold that
m’nd hos no structure ot olt. In the interpretation of mind we
assume thot mentol phenomena con be Identified in terms of
distinguishoble functions, which do not oll participate equally
in everything that mind does. It is these functional unities that
we ore looking for....

The explanations reported herein should be regarded as initiol efforts to differentiote ond to clossify the per-
ceptucl ond cognitive entities of teachers' views. The importunce of such on endeavor has been succinctly

stated by Sokol (1966}, who wiote:

Clossification is one of the fundan enfal concerns of science,
Focts ond objects must be orranged in on o;derlr fashion be-
fore their unifying principles con be discovered ond used os
the bosis for preciction. Mony phenomena occur in such
voriety ond profusion thot unless some system is created omong
thern '{wey would be unfikely to provide any useful information.

The methodalogical problern wos to derive a means for clossifying the sampled eniities of teachers' percep-
tions ond cognitions. To accomplish this, the researchers ovoided making substontive theories
or creating o priori models, poradigms or logico-deductive schemes of the substonce of teachers' thinking.
The inlent wos not to find the "best " solution, but to find a demonstrobly useful opproach, in the some sense
that Kimball (1958) has described o "good solution:"

All 100 fraquently when o 'best' solution 10 o problem has been

found, someone comes olong ond finds o still better solution
simpfg by pointing oul the existence of o hitherto unsuspected
vorioole, In my experience whena moderufek good solution
to v problem has been found, it is seldom worth while to spend

much time trying to convert this into the 'best’ solution. The
time is much better spent in real resecrch. ...

! This phrose wos used by L. L. Thuntone (1947) to describe one aspect of the scientific purpose of
multiple foctor analytis.
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At o time when the vogue ir educational research appears to be model-building end dedu:ing innovetions
from metatheories, the present research may well appecr to be anachronistic and controry to more "adisable”
strotegies. But o basic purpose of research is to coordinate theory and foct. This obsesvation is not re~

stricted to educational researchers:

"Tell me, Mc. Mason, are you o student of psychology 2"
"Practical ptychology," the lowyer soid. "I don't go much on theery."

"You have te interpret focts in terms of theary in order to understand them,"
she said didactically.

Mason grinned. "It's been my experience that you rcwe to interpret theories
in terms of facts in order to understand theories."

1 from E. §. Ga:zdner, The Cose of the Shoplifter's Shoe, 1938,
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CHAPTER 5
BOUNDARIES OF THE RESEARCH DEFINED BY CONTENT AND PERSONS

The boundaries of this research moy be defined in terms of the domain of content studied
and the population from which teachers are sompled. These two facets of the research will be specified
operatianally in this chopter. First, a discussion will be given of the interviewing procedures developed
for gathering teacher descriptions of classroom-relevont behoviors ond events; second, o description of the
process used for summarizing tape-recorded teacher interviews will be given; and third, the opproach used

for defining the population sampled for participation in the research work will be reported.
o. THE DOMAIN OF CONTENT DEFINED BY INTERVIEWING PROCEDURES

The substantive research objective was defined in Chapter 1 as being the observation ond re-
cording of teachers’ descriptions of ¢lassioom-relevant behaviors and events concerning the facilitation of
learning. The essentiol requirement was that these descriptions be mode by teachers under conditions which
allowed them freedom to sefect the Sehaviors--including their own thinking--ond events reported, freedom
to form the manner of description, and freedom to express the relevance of o behovior for facilitating
learning. The behoviors and events described in the interview were to be limited strictly to the teacher's
peiceptions and cognitions about facililating learning. Other aspects of clossroon: and school ofiairs, such
¢ {evelopment of cumriculum guides, or the separation of the church .nd state in education, were rele-
vu.i only if o teacher considered sub-ospects of such affairs to be descriptive of his views of facilitating
leerning. Discussion in this section will report the consteu stion and stondardizativn of interviewing pro=
cedures in terms of 1) selection of the interview method, 2) development of interview schedules, and 3)

condition: of "nterview administratien.

E_eleclion of the Interview Method

A voriety of 1iethods exist by which teachers could hove bzen asked 1o express their views
of facilitating leorning. Five methods - .ie mentioned and exemplified in Chopter 1: 1) lesson plan re-
ports, 2) autobiogrophical writings, 3) interviewing procedures, 4) content analysis of teacher reports,and
5) essoys. In oddition, severol techniques have been reported in the literature which are intended to
structure respondents’ reports without inhibiting their freedom of expression. For example, Flanogan {1954)

de seloped the criticol inzident technique; Mead ond Métroux (1957) reported success with o written open-
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ended questicn procedure, ond o variety of other questionnaire survey techniques have been useo exien-

sively by social scientists { for excwaple, Yzung, 1956).

A survey wos made of the vorious techniques mentioned obove, ond detailed consideration
was given to their operational choracteristics with porticulor ottention to their omenability to empiricol
response onalysis. The researchers decided that some form of interviewing was the observational technique
most likely to yield results consistent with the project objective os stated in Chapter 1. The basis for this
decision was thet interviewing provided the advantages of:

1) @ more direct occess to the informotion ( i.e., teachers' perceptions, beliefs,

ond ideas) than did other methods,

2) freedom of form for the teacker in stoting h's responses, ond

3) flexibitity for the interviewer in conducting the interview.
Further consideration of the exoct form of interviewing techniques which might be employed suggrsted thot
the most satisfoctory procedure would be o focused free-cesponse interview similor to that reported by
Merton, Fiske ond Kendall (1956), The chorocteristics of this type of interviewing have been sumrworized
os fallows by Kerlinger {1954) ond by Richordson, etol. {1964}:

1) Respondents have the opportunity to be spontaneous in stating their ideos .

Z) Interviewees ore given "on opportunity to express [themsalves Jobout the
motters of central significonce.”

3) Interviewees ore oble to ploce their responses in "their proper context rather
than forced into o fromework which the interviewer considers oppropriote ."

4) Interviewers con odapt to the individuolity of eoch interviewee and con be
flexible in stating, repeating, or rep: -osing questions.

5) Interviewees are occusionally able to toke the lead rother than to be dominated
contingally by the interviewer.

The selection of the focused free-response interview wos followed by o series of developmentl studies for

the purpose of deriving the exoct interviewing procedures.

Development of Interview Schedules

A search of the lit-oture foiled to disclose o free-response interview schedule which could
be adapled for the purpose of this study. Therefore, it wos necessory 1o undeifoke o series of develop-
mentol studies designed to produce a sotisfoctory schedule. The steps faken to produce the final schedule
were carried out during Phoses B ond C (see Foldout A, Chapter 2) ond are shown in Toble 5. 1. After
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eoch series of triol interviews, the results were evoluoted ond revisions were made in both the substance
of the schedule ond the interviewers' opproach ond procedures. As shown in Toble 5.1, the final schedule
wos pre-tested ond refinements made before the final series of interviewing wos undertaken. Each of the

three major interview schedules is reproduced in Appendix A.

Defining the generol character of interviews. To ochieve the project objective, three

decisions were made concerning the generol character of interviewing dperotions. The fiist of these de-
cisions wos thot two people, one of them on experienced elementary teacher, should conduct the interviews.
The reoson for this decision wos thaot o tandem interview would provide o setting ond atmosphere in which
the interviewed teacher wou'd be comfortable ond relatively reloxed. As teachers tend to hove o vernacu-
lor of the schoot ond clossroom not readiiy understood by non-teachars, discussion during the interview
would be focilitated if one of the interviewers were o teacher. Therefore, discussions ond the flow of

communication would not be inhibited by misunderstondings.

The second decision wos thot the interview shou!d involve o consideroble fength of time,
approximotely two hours. An initicl period in the interview would be needed for exploining the project
ond onswering questions posed by the teacher. The stimulotion and direction of leaming is not o subject
which con be discussed in o few minutes, for the complexities of closscoom teaching-learning processes ore
often bound closely to many foctors, such os the chatocteristics of students, the experiences and competen=-
cies of the teacher, the curriculum, the schoot milieu,ond the natire of the community, Consequently, it
wos expected that teachers would need time to reflect, to think, ond to describe their views ond expariences

relevant to facilitating learning.

The third decision wos thot the interviewed teacher's discussion should be considered a pro=
fessional contribution to research, and os such it shou!d be made during orofessional hours. For this reason
oll interviews were to be conducted under the oegis of the school administrator ond during school hours,
This wos accomplished by 1) visiting with o school odministrator ond describing the project to him ond 2)
arronging to interview o teacher during morning or ofternoon school hours. The arrangement of interviews
during school hours wos mode possible 2y providing funds to the district for hiring o substitute teacher who

took over the duties ond retponsibilities of the teacher being interviewed.

O
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Content of the interview. The duties and responsibilities of o teacher far focilitoting

learning were conceived os having two bioad foci. One focus was the arrangement ond monagement of
teaching-learning behaviors and events; the other was the subject-matter areo of the curriculum. Ihese were
conceived only as tools for initially mapping out the topics to be discussed during on interview. They in

no way reflected theories obout the noture of teaching in the elementary school.

The schedules of the first teial interviews of the project were based on these two areas of
focus. The initial interviews iavolved one hour of discussion obout how the interviewen a-ranjed and
ma vged the affairs of the classroom, and thesecond hour was devoted to the discussion of subjectmatter
areas. The actual interview schedule used is presented in Appendix A, Exomples of the questions con-

tained in that first schedule are:

First Hour
o. Whot should o teacker do the first day and week of o school year?

b. Imagine o new teocher who is thinking about her first days in the clossroom.
What are the things she needs to consider seciously and be certain of doing?

¢. How da you go about getting to krow your pupils?

Second Hour

u. Reading: Do you follow the textbook sequence exactly? How da ycur pupils
use individual reading?

b. Science: What da you expect to study in science this year? Do you teach
science IKe same or differently from other subjects?

¢. Longuage:What do you use for a guide in longuoge teaching? Do you insist
that whet is tought in longuige be opplied in other subjects ?

Many of the questions on the first interview schedule were naive und poorly stoted. As the interviewers
gained experience ond skill, revisions and improvements were made. As noted in Toble 5.1, several

modificalions were mode, and various schedules were designed ond tested.

As the developraentol sludies proceeded, it become 0avious that even o two-hour interview
was inadequate for covering ihe discussions which teachers conzidered relevant to facilitating learning.
[t wos therefore necessary to define several schedules, each of which dealt only with one broad area of
clossroom teaching ond learning. Four one-hour schedules were finally devised ond used in tire major data~

gathering operations of Phase C, described in the Research Triptych, Chopter 2. The four schedules were:
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a. Orgenization of Typical School Days,

b. Subject Malter and Curriculum,

c. Long-range Classroom Goals, and

d. Teaching and Learning Problems.
Schedule B, Subject Matter and Curriculum, is presented in Table 5.2,0nd the complete set of schedules
is given in Appendix A. As these schedules indicate, the interviewers required only o small set of majar
topics for conducting interviews, This was due to the enthusiasm with which the interviewed teachers dis-
cussed the topics, the involvement they experienced in discussing professional problems without feeling
thot they were being evaluated. The interviewers found that a small number of feading questions were
adequate to initiate and maintain discussion. Five general probes were used by the interviewers:

a. Con you give an example? Con you give another example ?

b. Would you describe in more detail?

c. Could you describe why you did that?

d. What happened after that?

e. What did you da?
Posing these questions 1o the interviewee maintained a steady flow of discussion within the focus of the
mojor schedule topics. A transcription of a ten-minute segment of an interview is given in Appendix C.
The final design of the interview schedule and conditions of administration was bosed on detailed con-
sideration of six facets of the generol nature of the interviewing process. These six facets will be dis-

cussed below.

Facets of the Interview Process

The series of pilct studies provided an opportunity to experiment with six facets of the

interviewing process:

-—

Estoblishing an inlerview climote,
Preporing the teacher for the inlerview,
Focusing a free-response interview,

Estoblishing an appropriate psychological set,

LS Y I~ B N )

Chbtoiring depth in discussion, ond
&. Teminoting the interview,

Consideralion of these facels was focused on devising an Interview procedure which would ollow the inter-

ey Sy r——

-

[

)
E \[C(“d teacher 1) ta discuss whot he considered significant, 2) to eloborate at any time on
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TABLE 5.2

Schedule B: Subject Matter ond Currleulum

Leveis of Questiors Posed By Interviewers

Level 1:
Majar, initial stimulus inquiries
concerning the main topic

Level 2:
Nustrative ideas for use in
stimuloting further discussion

Level 3:
Examples of topical terms
sometimes used in initiating
very detailed discussion

1. Would you describe how you con-
ducted your reading class this
morning ?

o. Would you describe other
techniques or patterns you
hove usedt

b. Whot techniques hove you
used in teaching this subject
that hove praved helpful in
facilitating pupil leorning ?

¢. If you find you have to re-
teach, what techniques do
you use?

d. How da you provide day-to-
day continuity in this lesson?

e. Do you find it possible to help
your pupils refate this subject
to their other closses or
interests ?

f. What oudio-viswal oids ore you
able to use with this subject?

g. How da you use your manuals
ond guides 10 aid you in pre-
paring your lessons ?

2. Continve obove pattern through
remaining subject oreas:
Acithmetic
Spelling
Languoge
Science
Sociol Studies
Handwriting

Teacher style or pattern
orgonizotion

Motivation
Instructional procedure
Evoluation

Teaching focts, concepts,
skills, types of thinking

Special techniques for leerning

From day-to-day
Within o closs period

With speciol closses
With world outside school

Follow-ups

Subservience or choice

Grouping whale closs

Testing
Groding

Grouping

Individualized work

Remediol

Open-end experiences for
widening horizons

Creative experience

Reviewing

Preparations

Use during closs

Work taken directly
Work taken but modified
Special techniques
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Aruitoxt provided by Eic:

87



oreas of discussion, and 3) to report upon specific behoviors and events.

Establishing on interview ¢climate. Considerotion was given to two factors in estoblishing

on interview climete: 1) minimizing disruptions, ond 2) locoting the interview in natural surroundings for
the respondent. To accomplish these considesations, orrangements were made for the interviewed teacher
to be released from teaching responsibilities for the interview period, ond the interview was held in the

teacher's own school building. The lotter decision was prompted by interview trials which suggested thot
teachers participoted in ¢ more task-oriented monner in their own school than they did ot o less business-

like locotion.

Preparing lhe teacker for the interview. For the type of interview used in this project, it is

extremely importont to put the interviewee ot his ease ond to make clear thot the purpose of the interview
is reseesch, ond not the evoluation of his competencies. The interviewee was first assured of his cnonymity,
to make him feel free to discuss ony of his ideas, whether he considered them "good" or "bad.” 1t wos olso
exploined thot the informction desired wos thot which reflected the realities of teaching. Eoch respondent
wos then given information about the research project; he was tald whot the research was designed 1o accom-
plish, how it was funded, who was conducting the project, and whot wos to be done with the information

gothered.

The necessity ond odvantoges of lope-recording the conversation were discussed, ond the
interview sequencas were stipuloted. At this point the lope recorder was turned on, ond the remoinder of
the interview preporolion wos recorded; this encbled the respondent 1o become occustomed to its presence
ond opesatitn.  Eoch respondent wos then ossured thot o substitute teacher hod been provided from project
fands to insure the well-being of his closs without plocing o burden on the school system. Caore was taken
lo extinguish ony preconceived expeclotional set which the teacher might have held. (t was siressed that
the questions were very general, that there were 10 right or wrong answers, ond thot the purpose wos not to
evaluale but to gather ideas oboul the facilitotion of learning. Eoch respondent wos then informed that he
could contribute most meaningfully by reloting his own ideos. The resoondent was then made oware that his

answers would contribule 10 knowledge obou! teaching.

As o final foce! of the preporatory procedure, coch teacher wos ashed several "warm-up™
questi- 3. This served the functions of ollowing the teacher to become accustomed to doing mozi of the
talking and of reinforcing the idea that the interviewer were inferested in the respondent personally,
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Focusing o free-response interview. As pointed out by Richordson, et al. (1944), the

cruciel dimension for choracterizing interview approaches is directiveness--the degree of controf exercised
by the interviewer over the topic ond the interviewee. Richardson, et ol., discuss the concept of direc-

tiveress in four mojor points:

1. Directiveness con be meaningfully used to describe the interview os o whole when
effective inteipersonal communication seems to necessitate consideroble variabitity of

directiveness ot various times, for varying purposes.

2. Directiveness denotes unpleasantness; the connotation is thot directive interviewing is
almost synonymous with legelly enforced cross-exomination.
This cssumption is colled into question by interviewers such as Kinsey
(1948),who used o very direct approach and o highly stondardized in-
terview schedule and yet seemingly got excellent cooperation from

respondents.

3. Nondirective interviewing performance leads to o feeling of warmth and empathic
understanding between interviewer and respondent, which focilitates the establishment
of repport,

This is only true if oll individuols have o health tolesance for ombiguity,
on assumption which is not commensurate with the concept of individual

differences. It is more common to observe an interviewer odjusting the

degree of directiveness in reaction 1o the respondent's implicit or ex=

plicit demands for structure.,

4. Interviewers must not be o source of bios in the interview.
If this assumption is accepted, then one must rely heavily on directive-
ness in devising an interview schedule, since the degree of directiveness
seems to be reloted to the possible sources of bios. At the same time, the
degree of directiveness is assumed to be inversely reloted to the
omount of informotion which can be expected from o given unit of the
interview, excep! in cases where an exhauttive |ist of questions con be

Fredetermined.

Since the purpose of the interview in the present study was to find oul how teachers think
cbout the fecilitation of learning, two criteria for the odequacy of the interview schedule were deemed
cruciol:

1. Con o range of ideos be obtained which is representative of the total universe of rele-

vont ideas?

2. Con teochers be sufficiently definitive in specking of these ideas to demonstrate that
the information is functional and operotional, rather thon theoretical and conjectural ?
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While the eorly schedules were mixtures of directive ond nondirective opproaches, they
evolved into what con be described os o "funneling” opproach. A broad oreo wos introduced, ond the res-
pondent wos permiited to discuss whotever ospects were significont to him. The i1 terviewers limited their
invulvement to listening, asking for clorificotion, or asking for rephrosing or for restructuring when it
seemed desiroble. The second phose of funreling involved leading the respondent to the stotement of illus-
trotive ideas ond osking for eloborotion of vorious points. The third phose was to discuss specific points

with the teocher, ond to osk for exomples from the operational context.

The term "funneling” is visuolly descriptive of the process, in that the procedure begon
with open-ended questions ond then narrowed the focus to more specific ospects. The procedure is
repeated for os mony oreos os the interview is intended to cover. This opproach to interviewing effectively

spans the entire continuum from non-directive to directive ond achieves breadth and depth of coverage.

Estoblish.ng on uppropriote psychological set. A psychologicol set is defined os @

temporary condition of the person thot focilitotes certain activities or responses rather thon cthers,”
(English ond Englis, 1958). The set desired wos one of participation in the tosk of providing o!l possible
ideas regarding the focilitotion of children's learning. To crecte such o set, hoviever, it was necessary
for the interviewers to be cognizont ot all times of o number of foctors which could influence the respon-
dents' participation. Proceeding on the premise that on interview involves individuals functioning in o

social context, Richardson, et ol. (1964) have enumerated such foctors os o series of questions:

1. Whatore some of the inherent characteristics of the respondents that may make the
inferview o rewording experience for them, ond how cow these characteristics be
tepped?

2. How may the previous experiences of the respondents influence their perceptions of the
interviewer ond the interview? Hove they hod ony previous experiences with research
or with interviewing ond, if 10, wos it positive or negative? May respondents believe
that they will gain some tongible reword from the interviewer? With what kinds of
people may they associote the inlerviewer? Is there o customory mode of interpersonal
relations which is congenic! to the :aspondents, ond how should this influence the
interviewer's plans ond toctics ? Do respondents oppeor to be more tosk or socially
oriented?

3. Are there personal circumstonces fer the respondents that may influence their portici=
pation ? 1f 30, which of these ore periodic ond predictoble, ond which are idio-
syncrotic? How maoy the setting of the interview influence respondent porticipation?
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4. Whot demonds will the interview moke on the respondents in terms of time ond subject

motter, ond how moy these demonds offect porticipa.ion?

5. How much communication it 1here in the sociol miliev of the respondents? If there is
communicotion, whot may respondents learn obout the interviewer ond the study be-
fere being interviewed? How moy the influence of others offect ony one respondent's
porticipation?

6. How visible is the interviewer in the respandent's environment. ond how and to what

extent will his octivities when not interviewing influence respondent participation?
It is opparent that such questions con be only partiolly onswered prior to octuo! triol interviews. Therefcre,
the interviewers' cognizonce of these foctors, their cdequote sensitivily to the respondents' individual
chorocteristics, ond their flexibility in constontly odjusting to the demands of the situation were deemed

imporfant .

It wos found thot care in preparing for the interview resolved o number of
the nature of the socio) context, the role structure within it, the nature of the tosk ot hand, ond the
monner in which that tesk wos to be occomplished. The emphosis ploced on the confidentiolity of the inter-
view tended to free the teachers from opprehensiveness obout the power structure of the institution. [t wos
also stressed thot the task wos not intrinsicolly bound to the school of the teocher but was 0 mutuo! undertaking

between the teocher ond the interviewers on o forger, extrinsic project.

In oddition, it wos emphasized ihot ane interviewer wos o practicing teacher who wos
thoroughly fomiliar with the offairs r‘>f schools ond clossrooms. This interviewer ottempted throughout the
interview to mointoin the role of o colleague in order to moximize the possibility of ropport between herself
and the respondent. The teacher-interviewer olso octed os o lioison between the respondent ond the re-

searcher=interviewer since the Jotter maintained the role of researcher for the purpose of fask orientation.

Controry to mony interview situations ir which the respondents have indicoled displeosure
aver the demands mode upon theit time ond effort, most of the respondents were pleosed 1o be interviewed.
This feeling of pl eosure ond importance wus reinforced by the provision of substitute teachers, by the ot-
tentiveness of both interviewers, ond by the foct that the point of the inquiry wos concerned with the focili-
fation of leorning. That the interviews were satisfying to the teachers is supported by their expressions of
grotificotion. They indicoted that they hod been stimuloted, that they hod been helped to clorify their ideos
obout teaching, ond thot they hod derived leasu e from ventiloting certain feelings. As one teacher put it,

"Why, it's just like hoving been to @ psychiotrist |”
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Obtaining depth in discussions. The content coveroge of on interview is influenced by the

noture of the interviewing process. In the section dealing with the interview cpproach, the methad for
obtaining cdequote coverage wos described as "funneling,” Breadth of interview discussion was ochieved
by introducing 0 major orea--for example, reading--and by osking the interviewee to talk about how he
fccilitatzd learning in thot orea. The interviewers focused an inten, listening but occosionally requested
clorification and interpretation. Depth of discussion wos oblained by asking the interviewee to illustrate

his ideas with clossraom incidents and with particular problems which he might have experienced.

After o number of tria! interviews it became upporent that if teachers were offowed to res-
pond in generalities, they would respond s representatives of the teaching profession, ond discussion
would become theoretical rombling rather than empirical description. The requests for specific examples

kept the discussion rooted in the reality of the teacher's own expesience.

ferminating the interview. An attempt was mede to find @ notural termination point ot

which bath the interviewers ond the respondent could feel thot the interview wor over. This would gener-
olly come when the brood oreas in the interview schedule had been covered and the teccher felt he hod
given the moiority of examples he wos immediately oble to recall. While an intervirw does not have Hie
undeterml ned duration of purely social interactions, it cannot simply be encsd ot that point where the
interviewer hos received the information he set out to eticit. Basic courtesy demands thot the saciol os-
pects of the relationship be observed with the some care in teimination as they were in preparution. The
interviewer orranged the interoction rnd helped the respondent to create o set toward the investment of
time ond of himself; he thereby tacitly accepted the iesponsibility for the respondent leoving the experi-
ence with o sense of satisfoction and personal cose. Vhen respondents seemed to require somewhot ex-
tended socio! interaztion in phosing out, such interaction was extended. Beyond this responsibility to the
individual, the 2 are two reasans for such core in terminotion. First, hod the respondents lefi the intet-
view with feelings of dissatisfaction and uneatiness, they might hove conveyed these feelings to others
whao were to be interviewed, thereby creating o negative set among future respondents. Second, hod the
respondents lelt with negative feelings, such infurmation would certainty bave been conveyed to the
odministratars who had granted initial access into the schools, ond future pousibilities to conduct research

in those districts would have been jeopardized.
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The interviewers were sensitive to these considesations, and no difficulty wos experienced
in arriving ot natural termination points. The post-interview comments of the teachers included no nega-
tive expressions, ond mony of the teachers indicoted thot they had derived professional satisfaction from

the experience.
b. CONTENT SUMMARIZATION OF INTERVIEW RECORDINGS

The substonce of teachers' views concerning the facililation of learning wos defined in
Chapter 1 os consisting of content units and percepts. In this section the procedures are discussed for pro-
ducing content units from the recorded matericls obtained by interviewing. The development of the con-
tent summarization procedures was carried out during Phose B of the project (s2e the Reseorch Triptych in

Chapter 2).

Purpose of Summarizing the Recorded Interviews

Interviewing teachers resulted in tope-recordings of the teachers' verbolizations of their
perceptions and zognitions regarding the focilitation of learning; and these provided o rich source of
material concerning o ‘wide variety of classroom behoviors ond events. Howaver, due to the free=-respan
nature of the interview, the recorded materio) could not be directly transcribed into o written form which
would provide on orderly summary of the teachers' statements which the teachers considered relevont to the
project objective. Interview discussion wos often repetitive, as the teacher frequently expressed the some
viewpaint in various ways using only slightly different words and phrases. Too, the interviewed teachers
were not required fo describe their views in o continuous stream of thought. As a result, procedures were
needed for summarizing the recorded moteriol in @ manner which preserved the nuonces of the views of the

interviewed teachers.

The basic goal of summarizing the interview recordings wos to reduce the stotements of in-
terviewed teachers in 0 manner which would retoin the teachers' iews in on authentic representation of
their many modes of discussion. Withou! such reduction, it would have bee n impossible to disploy or to

study o single teacher's views or the views of severa) teachers.

Vorious methods exist for summorizing interview recordings. Conventional content-amalyiic

procedures tuggest that o set of categories can be defined ond used to tobulate the frequencies with which

teochers described vorious kinds of clossroom behoviors and events. This could hove been done by deriving

43
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o set of categories from topics listed in the interview schedules. Such o procedure would have tended to
systemalize the interviewees' discussions strictly Tn terms of the interview topics. However, these topics
would have been established only to stimulate discussion and they would hove represented 1ne logic of
researchess rather thon that of teachers. A priori definition of categories olso mokes it difficult to

deal with statements which do nor clearly belong in tne of the pre-established cotegories. An olternative
procecure for estcolishing content categories of this kind might have been to survey extant knowledge
obout teaching to 'ogicolly define an exhaustive set of cotegories. An extensi.e literoture obout the pro-
cestes of teaching does exist, but litile information seems to be ovaile>le on teochers® views of classroom

behaviors and events.

Success in these procedures' would hove depended on formulation of on exhaustive ond
mutually exclusive set of cotegories. !t would also have required an extensive knowledge of the content
domain being investigated. Since the researchers wished to minimize the exteni to which non-teacher
sources of thinking detemined the representation of teachers' views, o different approach to the summzri-

zation of interviews wos developed.

These new procedures for summarizing interview recordings were developed on the basis of
the project objective and the noture of the reseorch problem o1 described in Chopter 1. These considero-
tiors, combined with difficulty of tianscribing recardings and the need for relatively stondardized pro-
cedures, suggested four guidelines:

1) Summarizotion of the recorded interviews should involve listening to the re-

cordings and summarizing, in writing, statements of the interviewee,
2)  Interviews should be summarized by teachers.

3)  Summories should focus i the intervieweef stotements about behaviors and
events which they expressed as being relevont to facifiteting learning.

4)  Tronscibing interviewees' discussions into descriptive units should invelve
selecting shotements which contoined o single unit of c'ossroom-relcvsant be-
havior {including thinking) or event as reported by the interviewed teacher.

These guidelines will be discussed in the following parogrophs.

Summarizotion by listening ond weiting. Direct tronscription of recorded interviews into

wiitten form osiumes thot every element contained in each recording is of impoitance to the research.
Even if literol trorscriptions are made, they mutt be reduced at some later stege if the moteriol is to be

analyzed empiricolly.
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For this reason the investigotors decided thot the summarizotion process should be performed
an the tape-recarded moteriol by o listening and writing procedure. Summaries obtoined in this woy would
allow o selective extrection of the relevant statements which could, if necessary, be compared with the
origina) source moteriol. Operationally, this process would require the preporation of stondardized con-
tent onalysis procedure, employing the use of:

o) o set of directions,
b)  oppropriate pencil ond paper materiols,
¢)  ploy-beck equipmant, ond

d)  listeners troined in the necessary techniques.

The woys in which these resources wera used ore described in detoil in Appendix D ond are outliined ir. the

discussion below.

Use of teochers for summarization. The goal of the summarizotion process wos the written

expression of the interviewed teachers' siolements concerning focilitoting teorning. It has been repeatedly
emphasized that the interview pracedure wos selected to ollow the teacher freedom to select the kinds of
hehaviors ond events he would describe, to ferm the monner of descriptions, ¢ 1d to express the relevance
of o behavior or event for focilitating learning. Thus, ony summarizotion made by o person other thon the
interviewed teacher would threaten the authenticity of the interviewees' expression of his own thoughts in
his own words. |t wos ¢ practical impossibility for interviewees to summarize their cwn discussions. A
reasonable substitute seemed to be to employ other teochers to moke the summaries, The use of ather

teochers would, to some degree, preserve the modes of thought characterizing tecciiars,

Teochers emplayed to summorize interviews were called judges. Their basic task was to
listen to the interview recording ond to write the stotements of the interviewees concerning clossroom-
relevont behaviors ond events, The use of teacher-judges seemed to imply u min;mum need for orientation
ond training in the process of summarizotion, for o teacher-judge would find it easy to follow ond under-
stond the discussion becouse of his fomiliarity with the vernocular of the closstroom ond the modes ¢f

theught characteristic of teachers,

Centra) focus of summatizetion. The central focus of summarization, Ihe writing of state-

ments made by interviewees concerning clossroom-relevont behaviors ond events, imptied some selection

among the interviewees' stotements. For example, topics which were considered irrelevont to the reseorch
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were excluded, unless an interviewee suggested how such offoirs were related to the focilitation of
learning. The function of the teacher-judge wos to write down the pertinent stotements of the inter-
viewee, Comprchension of the interviewee's tofol troin of thought wos important for this process, for the
focus of his statements wos often to be found In the way he hod previously tolked obout o particular topic,

behavior,or event.

Definition of content units for summarizotion, Not oll interviews were uniform, either with

respect to the omount of discussion given to a particular toplic or to the order in which cortent oreas were
covered. For the summarizotion to produce a uniform written record of interviewee stotements, a pro=
cedure was needed which would provide comparobility of stotements made by seve:al interviewees. This
implied that o summary unit should ba estoblished which would ollow the written recording of o wide

voriety of interviewee stotements, but which would piovide standordization in selecting and tronscribing
recorded materiol, Severol techniques exist for defining units of observation with recorded malerio!s.'

One such technique involves the use of stondardized time segments: a judge writes down the stotements
mode by on interviewee during o certain time interval. In o voriotion of this technique, o random selec~
lion interview period is tronscribed ond summarized. A different technique is to specify key words for which
the j udge listens and then repoili the interview statements which included the specified words. Both of these
techniques call for the use of criterio externol to the interview process, ond thus they were considered un-

suitable in terms of the project cbjective.

A unit of summorizotion was needed which wos based on the intrinsic characteristics of the
inteeviewond which had the following choracteristics.
a)  Inkinsic unity in terms of the intervieweds mode of thought,
b)  Molor rother than molecular reference to clossroom=-relevant behaviors ond events,

¢} Directness or purposiveness in terms of the inteiviewee's views concerning focili-
teting learning, ond

d}  Amenobility to monipulation ond experimental study.

In generol, the content should be the smallest meoningful representation of the inlerviewes's woys of ex-

pressing his own thoughts.

! See for exomple, G, Lindzey (Ed.) Hondbook of Sociol Psychology, 1954; or R, G. Backer ond K. F.
Wright, The Midwest ond [ts Cnildren, 1958,
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From vorious effarts ot defining o content unit a definition was derived which wos practicol
ond meaningful to teacher=judges: units shauld be canstructed in terms of on interviewee's classroom-
relevont actians, implied actions, or the reosons for those actiois, A report form for | udges wos prepared

in the following format:

This t eacher becouse

e

Summarizing the interviewee's discussion with this format ollowed the judge ta report stotements of various
lengths ond alsa ta provide relative uniformity in surimarizotion across several interviewees. Further dis-

cussion of the process of content unit preparatian is given belaw,and details of the procedures are given in

Appendix D.

Judgments of Content Units

A major consideration in opplying the judging pracedures was thot of ensuring sufficient
cove.age of the recarded discussions. Due to the selection process used in listening and writing, o
certoin loss of infoimotion might accur in terms of the recorded discussion. A problem of this kind moy
be solved either by increosing the number of judges whe summarized the some recarding or by tiaining
ane judge %o tummarize o recording.  An advantage of using twa or mare judges is that the source
moteriel is filtered through more thon one made of thinking. This leads to on increcse in coveroge
of the recording while keeping the omount of kaining ot o mirimum. A disodvantage is thot multiple re-
ports result.  This would cull for another step in the summarizing interview to produce o single set of con=

tent units for each recording

The procedure final | y develcped for summorizing interviews wos o compiomise of these
olternatives. Two judges summarized each inteiview; ond o third teacher compared both reporls,
w' ‘e listening to the recording, to integiote the two inta a single summarization. The procedures
followed by this thi d teacher were colled blocking and are described loter.  The use of two judges re-
duced costs whil e increosing the percentoge of informotion vatiocted from the interview. Reliobility

of the judging process was not of greot irportence becouse cansensus was not criticol. Accurote 1epre-

sentation of the content domain wos of paromaunt importance, 30 a check wos mode eorly in the pro-

v'¢
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ject in arder to evaluole the number of unique and comman content units from three judges. A prabobility

onalysis suggested thot one Judge extracts opproximately 75% of the possible content units, two judges

extract approximately 87%, ond three judges exiract obout 94% of the possible units.  The mechanicel

process of judging was finalized as a cycle involving five steps:

1
2)
3)
4)

5)

Listening to o brief section of the toped interview,

Stopping the recorder,

Rewinding the tape for checking os often as necessary the words of the interviewee,

Writing down the descriptive unit of the interviewee's statement in the two parts

of a) actien or implied cction, ond b) the reoson, ond

Starting the recorder ogain and recycling through the first four steps.

Teochers were hired to summorize the recordings. After troining, wo were ossigned to each

inferview recarding. The training session included four steps, which are presented in detail in Appendix D:

]
2)

3)
4

Describing and discussing the entire project,

Providing o set of judging materials which included

a)
b)
<)
d)
e)
f

instructions,

shart tope-recording for practice,

judging report forms,

tope recorder aind occessories

office supplies, ond

assignment sheet which identified the recording to be summarized,

Tutoring each udge in on individuol proctice session, and

Reviewing the purposes onu procedures of the summorization process.

A troining session usually required on hour. During this time, the instructor wos oble to talk

individually with eoch judge ond to check his triol summories for coniistency with the goals of summariza-

tion. The teochers who octed os judges frequently reported that the task wos meaningful, thol it provided

insights into the way in which the interviewed teacher oppreached his duties and resporsibilities. Further

observations cancerning the experiences ond performances of judges are presented in Chapter 10, An ex-

omple of content units prepared by the judges is presented in Figure 5.1. The refotionship between o

judge's report and the literal transcription of the interview recording is also given in Chopler 11.
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Judge No. f
Teacher No. 950f

No. No.
4

This teacher PeeilA’ ZZ&Q; / becouse
picends A

S Thiteocher g Sog ! ( Az / ____ becouse

6

becouse

Figure 5.1 A judge's report of on interview
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Blocking of Judged Cantent Units

Summarization of o teacher's views required that udges edit each recording occording to the
procedures outlined obove. Thus, for each interviewed teacher, two lists of content unit descriptions were
ovoiloble os input for loter stagas in the analytic process. However, it would have been inefficient ond
difficult to manipulote bath lists simultoneously. Therefore, o procedure was needed which would combine
the two lists into ane set of content units for ecch interviewed teacher. The procedure for combining the
two lists of content units should onnit redundancies but retain content units unique to each judge. Suc':ia
procedure would represent the interview content mare economicolly thon would o procedure which simply

pooled bath summaries without deleting redundancies.

The procedure developed for combining twa judges’ summaries wos colled blocking. Blacking
required o third person to identify common ond unique unils of judge's reports. Any one of severol pro-
cedures cauld have been used for blacking the units produced by the judges. In one procedure, one of the
twa judges' reparts would hove been defined os o criterion, and the other judge’s report would be compared
with the criterion Yist. Another procedure would hov e been to weigh both judges' reports equally and to
check for similor ond dissimilar content units. In terms of the project abjective, it seemed most reasanable
lo regard the interview recording as the criterion ond lo compare both judges' reports with the statements
mode by the interviewee. Defined in H.is woy, the blocking procedure wos essentiolly o judging process.

It proceeded occoarding to four guidelines:

1. Teochers should perform the blocking operation to reduce the possibility of reseaicher
bios.

2. The cential focus of the blocking operation should be «he retention of oll content units
which ore refevant ta the focilitation of fearning.

3. The blocking operotion shoutd result in o single set of content units far each inter-

viewee.

The implicotiors of these guide lines weie essentiolly the some os hose For the {udging pracess. The I.islen'
ing ond writing piocess would be on efficient ond effective woy of selecting the pertinent statements of

interviewed teachers.

O
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These guidelines indicate that the generol charocter of blocking was basicolly the some os
thot of judging. Blocking. however, differed sigrificontly in three respects: 1) the blocker used o dic-
toting mochine for recording the selected content units, thus reducing the omount of time necessary, 2)
the blocker merged the oction ond reoson ports of o j udge's reporting units to formulate o content unit, ond

3 o locker wos instructed to formulote additional content units os necessory.

The blocker was instructed to follow v sequence of seven steps:
1) Listen to o small section of the toped interview,
2)  Stop the recorder.
3)  Compare the two judges' reporhs.
4)  Rewind the tope, if necessary, for clearei understonding of the interviewee's
words .
5)  Dictote the common ond unique statements written by thr judges.
6)  Add odditionat content units which clearly hod not been reparted by either judge.

7)  Stort the recorder ogain ond recycle steps 1 through 6.

The blocking procedures were finalized ofter severol pilot efforts. Teachers were hired for
the purpose of parforming the blocking operotions. The blockers were hofned ond then ossigned to particu=
lor interview recordings ond to the corresponding judges' reports. The training session included the tollow-
ing steps, v hich are presented in detail in Appendix E:

Y Describing ond discussing the entire project;
2) froviding of o set of blocking moteriols, including

o) instruchions,

b) proctice tape-recording,

¢) judging repart forms,

d) tape-recording ond dictating equipment ond accessories

e) office supplies, ond

f) assignment sheet, identifying the interview recordings to be summarized;

3) Tutoring eoch blocker in on individual prociice session; ond

4) Reviewing the purposes ond procedures of the blocking process.

ERIC
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A training session usually required on hour. During this tima the instructor was able to talk individually
with each blocker ond to check his triel work for consistency with the goals of blocking. It was suggested
to the blockers that befcre actually beginning they might orient thamse!ves ta the interview by listeningto 5
or 10 1ninutes of the tape recording. Like the judges, the blockers commented an the meaningfulness of the
task ond on the insights it provided. Further observations on the parformance of olockers are reported in

Chapter 10.
c. SAMPLING TEACHERS

The procedures for interviewing teachers and performing content analysis were designed ond
implemented to pravide manipulahte units of content, The resulting set of units was the empiricol repre-
sertation of the substance of teazhic: viewpoints. The units were also the constituted materiol ta be used in

the subsequent examinations of the struc'ure of viewpoints.

In on earlier chopter it ‘vas posited that an important aspect of the project was its teacher-
relevance. Thot is, every phese of the study of substonce ond structure of teacher viewpoints should in-
volve practicing elementary teuchers. An early problem was to determine the woy in which teochers
should be selacted to participate in the various phases of the study. Teacher trelection wos critically im=
portant ot two points in {1y study. The first of these was sompling teacher-interviewees for the purpose of
eliciting substance, ond 1-e second me or point was sampling teacher-sorters for the purpose of identifying

structure.

Eosly in the history of the project, then, it wos opparent that there would be o continuing
need for o rationo! and e‘ficient system for sompling teachers. The Research Triptych in Chopter 2 illu:-
trates that the development of o sompling scheme wos the first mojo: methodological undertoking initiated
ofter the specificotion of reseorch objectives. Becouse of certain basic characteristics of the problem of
sampling teachers, developing procedures become something of @ majer undestaking and the teacher
sampling scheme wos not completely operotionel until the beginning of Phase C. Thus, the development of
sompling procedures, shown as @ component of Phase A, wos chronologically one of the mojor developments

of Fhose 8.
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The sampling methods are presented briefly here, and discustian is limited o the oppli-
cability of the sampling system to the study of teacher v.ewpoints. A complete description of the method-
ology is ovailable os o seporate reporl entitled Multivariate Procedures for Stratifyl ng School Districts

(Miller, 1967,

Procedures for sampling teachers are associr:ted with four problem oreas. They ore 1) de-
fining the 1eacher population, 2) identifying members of the population, 3) establishing o sampling system,

and 4) drowing samples of teachers,

Defining the Teacher Population

The First step was ‘o define either o conceptual or an actual population of teachers with
which the reseorch would be concerned, Becouse it is difficult to drow somples from conceptual popu=
lations, an eorly decision was to define an actuol, or tangible, population, Two research objectives in-
fluenced the definition of the population. First, it was desired that the population be as homogeneous os
possible with respect to the nature of the teachens' interactions with children. Theoretically, oll derived
content units should represent the same conceptual domain, ond units should have the some gencral meon-
ing for all the individuals in o sample of teachers. For this to be true, o necessary condition was that the
population be composed of persons who were similor with respect to teaching-relevant experimental back-
ground. Therefore, 1t wos determined that only elementary teachers should be included in the population
because secondary school teacliers opercte in a different organizational context and secondary student

learning problems may be quite different from those of elementary students, from o teacher's viewpoint,

The secznd reseorch objective influentiol in the definition of the population wos thot the
population should include as many teachers os piccticel, given the prior condition that it should be an oll
elementary population. An early, lentalive solution ta the problem of delinecating the boundaries of the
population wos 10 include all teachers who tought in scheels within a certain radius of the Madisen campus

of the University of Wisconsin,
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This orbilrary geogrophic definition was found to be unacceptable, because the popu-
lation thus described might have been o biased representation of "teachers-in-general .”
The problern of potentiol bias was o serious one for both the elicitation of subskance ond the investigotion
of structure of teacher viewpoints, If o suk-group of teachers were inadvertent!y omitted from the popula-
tion, o correspondingly important class of teacher perceptions might never be detected. If o sub-group of
teachers were nat 1o be represented in the sample chosen for the study of structure, some potentiolly im-

portant subtle differentiotions of suhstance might never be made.

There was on importont concern, then, that the population and somples drawn from it be un-
biosed representations of "elementary-teackers-in-geneial." This concern ca'ried procedurol implications
for defining the population and for drowing the samples. The implication for defining the sample was thot
the lorgest possible number of elementary teachers be included. The implizotion for sompling wos that

teachers be selected according to o rigorous random or shatified sampiing plan.

The estimate of the largest group of teachers which could be specified os the poputalion for
study wos revised to include all the element.v school teachers in the state of Wisconsin, To have incluced

teachers from other states would have exceedea the resources availuble for the reseorch.

Identifying Members of the Population

After the research population hod been detined as including oll elementary teacrers in

Wisconsin, it was necessary before samples could be drawn to find o woy Io identify individuol teachers.

In Wisconsin, every schoo! is required to submit o the Wisconsin Stote Department of Pcblic
Instruction (\W3DPI) o record of certain information ahout teochers. This is stored on 0 mognelic tope,
colled the Teacher Tope, cnd includes teachers’ nomes, their division of time between elementary ord
secondary dulies, whether they were employed full--time or part-time, the grodes or subjects they ta. jht,
ond whelker ony of their lime was assigned to professional duties other than teaching. In order to de.elop
on exact operotional definilion of "elerentary leachers in Wisconsin, " this information was obtained and
omalyzed. It issummarized here in Toble 5.3, which bes three sections. The lop section gives fie-
quency distributions for ol Wiscorsin teochers who were tisted with the WSDPI o5 hoving dutics whic!
were 100% elementary teocking; tne center section gives the some summary informotion for teatheais whos?
resporsibilities were 100°; in junior high schools; ond the lower section provides information on teacrens

whote re.ponsibilities were divided between the elementary ond junior high school lesels. Ary tea-her who
O
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TABLE 5.3

NATURE OF TEACHING DUTIES AND PROPORTION OF TIME SPENT TEACHING

FOR WISCONSIN ELEMENTARY SCHOOL TEACHERS. (N = 24,268)

Elementary School Teachers Only {n = 19,877)

*Category Percentoge of time spent teaching

on TEOChiDg 0 1-20 21-40 41-40 61-80 81-99 100 Totals
1 0 0 0 1 0 0 0 1

2 60 4 H 183 0 0 16,056 16,314

3 50 212 288 349 123 83 1,681 2,806
3,1 0 0 0 0 0 0 1 1
3,2 0 0 1 5 1 4 82 93

4 13 3 24 21 12 2 273
4,2 0 1 3 2 5 2 59
4,3 11 92 70 40 1 4 28 256
4,3,2 0 1 1 0 1 0 4 7
Urspacified 0 1 1 1 0 0 58 61
Totals 134 345 399 622 153 5 18,123 19,871

Junicr High School Teachers Oaly (n = 4,138)
Percentege of tire spent feaching

- 0 1-20  21-40 41-40 61-80 81-99 100 Totals
2 0 0 0 0 1 0 242

3 144 94 169 3 290 41 264 1,313
3,2 2 0 1 5 ¢ 0 10 27

- 495 11 174 168 157 32 2,097

¢, 2 ¢ 2 1 4 7 0 58
2,3 45 34 42 48 49 12 135 385
4,3,2 0 0 2 0 3 0 1 6
Unspecified 4 0 1 1 2 0 2 10
Totals 71? 247 400 537 528 85 1,632 4,138

Teachers in Both Elementary & Junior High Schools (n = 253)
Percenfoge cf time spent Teaching

0 1-20  2t-40 41-50 61-80 81-9¢9 100 Totals

2 0 0 0 0 0 0 1

3 3 8 YA) 63 49 28 44 222

4 0 1 2 4 2 ) 12
4,3 0 3 4 6 2 1 i 17
Unspecified 1 0 0 0 0 0 0 ]
Totols 4 12 31 73 53 30 50 253

<

Definitiors of categories:

Cn legﬁy
3
4

Nature of Tecching Duties

Nursery school

Self-contained clossroom, Grodes 1-8

Non-gcademic subjects (e.g.,Agriculture, Driver Education)
Academic subjects (e, g'._,?-cien:e, English, Heolth)

Many of the possible combinations of Co egoriest, 2, 3ond 4 were null clostes ond are not entered in

the obove toble,
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wos listed as having any high school responsibilities was not included in this investigation.

It is clear from Table 5.3 that o greot predominance of Wisconsin teochers who were coded
as elementary teachers were classified as "elementary only.” Further, over 67% of these teachers taught
in self-contained classrooms in grades 1-8. The 16,314 teachers of self-contained classiooms in grades 1-8
were selected os the oparotional target populotion for the study of viewpoints on teaching. This selection
futfilled the objectives of representing "elementory-teachers-in-general," of including as many teachers
os possible, ond of keeping the population relatively homogeneous with respect to the context of teacher-

student interactisn.

Any individoal teacher from this population could be identified irom the WSDPI Teacher
Tope. By holding canstant the codes for the appropriate levels of gindes taught, subjects taught, ond
division of time, the reseorchers could obtoin o complete list of the 18,314 teocters of the operationol popu=
lotion could be easily ostained thiough the use of o computer. The list could also be readily organized
accerding to educationol odminishative stiucture, so it was possible to clossify the populotion of teachers in
terms of the schools ond distiicts for which they worked. These lists were the moterials for sampling teochers

during the remoinder of He study.

Establishing o Sompling System

The olgo ithm for selecting somples ¢of teachers would have to operate under lwo unusual
<ircumstances: first, the exact population of respondents wvas known and quite lacge; second, the nature of
the dependent votiobles, or  arocteristics 1o be studied, wos not yet krown. The sampling algorithm, then,
would have to be effic - nt orn unblased ond would have to be predicated upon some ossumptions obout the

nature of the subsequent research.

The operalional criterion of efficiency suggested that the teacher populotion be stratified
along the lines of extant administmtive structure, ond the criterion of unbiosedness implied thot random
selection be employed ot o1t points possible. The sampling plan which wos developed ond used throughout
the praject was, then, o sequentio! stratified randor sampling plor, It was sequential becouse odministra-
tive structures (local disteichks) were sampled first, ond then teachers were sampled from within the districhs;
district were stiotified occording to ¢ complex typology of elementary schoc! districts in the state of
Wisconsin; it was rordom ot both sompiing choice points, that is, the selection of disliicts from 1hato was

random ord teachen were 1andomly selected from the choten distiicts.
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Local districrs were selecied as the units to be strotified becouse they ore the smollest
structures in the public education hierarchy which hove independent administrative integrity. Becouse of

this, the district superintendents were to be the points of entre” for goining research occess into the schools,

One importont substantive problem wos ossocioted with the strotification of districts. The
object of the study was the substonce ond structure of teacher viewpoints, ond it would be on unnecessary
exercise to use districi-relevant stratifying dimensions for ultimate sampting of teachers unless there were
significant correlotions between those strotifying dimensions ond the meosures of substance ond structure.
These relotionships were not known, of course; thev could only be hypothesized. Despite this uncertointy
obout the true relotionships between district strotifying voriobles ond the dependent variobles,the decision
to stratify districts, rother thon teochers, wos retained on several grounds:

1. Tha hypothesis thot characteristics of teachers are different between
different types of districts,

2. The foct thot more kinds of dato were ovoiloble for stratifying districts
thon for stratifying teochers,

3. The necessity of gaining entre” lo teachers through local district administration,

4, Thg knowledge that o statified random sample has the characteristics of o
simple randem samp'e, even if there is no relotionship hetween the stratifying
variable ond the dependent vorioble under study.

Thus, strotifying districts hod the odvontages of ensuring representation in the sample of o

variety of aaministrative structures, of minimizing the probability of failing to observe certoin segments of

the content domoin, and of increasing the probobility of detecting subtle differentiotions of those segments.

The decision to strotify districts generated the problem of building o methodology for strati-
ficotion. Locol schoo! districts ore complex structures which con be choracterized in many woys, ond mony
of these possible charocterizotions oppeored to be relevant to the study of teacher viewpoints, Becouse this
multivariote complexity wos itself considered to be on important choracteristic of locol districts, it wos
determined that a multivariote stratification of the 725 Wisconsin elementary school districks should be
developed. The procedures for preparing o multivoriote system for steotifying districts may be trichotomized:

selectizn of input dote, derivation of strotifying dimensions, ond definition of strata.
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Selection of input doto. It wos decided thot anly information olready gathered ond filed

would be used os input doto. The WSDPI hod three sources of informatian which contoined dato on school

systems; they were colled the "District /School Tope," the “Employee Tope," ond the "Voluotion Deck."

from these sources, 31 voriobles were selected or constructed to be used os rav: input for the
stratificotion aigorithm. These voriobles ore divided into four mojor cotegories: means of teacher-bosed
variobles, vorionces of teacher-based voriobles, district-based variobles, ond constructed or ratio variobles.
A [ist of these voriobles is given in Toble 5.4. All 31 of the voriobles were meosures of district chorcc=

teristics.

Speciol monipulotions were performed to devive district indices for three of the cotegories
of voriobles: means of teacher-based voriobles, vorionces of teacher-based variobles, ond canstructed
voriobles. The meon volue wos computed for oll the full-time elementary teachers in o district  {for each
of the six indicotors which were ovoiloble to describe those teachers ). Thus each district hod six teacher-
characteristic scores which were the overages on its teachers. The logorithm of the varionce of the values
an each teacher cha-octeristic wos olso  computed for teachers-within-districts. Thus, each district hod

six teacher-charocterizing scores which represented the voriobility of its teachers.

Five rolios of count voriobles and voluotion voriobtes were selected to be included os input
voriobles. They were: Equalized Voluation per Student, Students per School, Students per Stoff Member,

Stoff per School, ond Equalized Valuation per School,

Derivation of stiutifying dimensions, The identificotion of the exoct population of *strich

ond the exoct set of variobles defined on initiol data mateix with dimersions 31( voriables) by 725 (districts).
The next step wos ta opply techniques for monipulating this ormay of data. Multivoriote cotrelotional
techniquet seemed most oppropriote. The group of procedures known os companent analyses seemed porticu-
lorly well-suited, because they would permit the ditect computations of scores for distiicts on the foctors
which they produced. Twa onalyses of this type were opplied: princijal component onalysis ond image

onmolysis. Soth techniques were used ond compared.

RIC
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TABLE 5.4
VARIABLES USED [N DISTRICT STRATIFICATION

Jeocher-Based Voriables (Means)

1. Average Highest Credential of Teochers in o District (Coded | for lowest ranked through ¢
for highest ranked)

2. Averoge Highest Degree of Teazhers in o Disirict (Coded | for lowest ranked through 9 for
highest ronked)

3. Averoge Sa'ary of Teachers in o District

4. Avemge Local Experience of Teachers in a District

5. Average Totol Experience of Teachers in o District

5. Averoge Number of Grodes Tought by Teachers in o District

Teacher-Bosed Voriobles (Vorionces)

7. Log Vorionce of Highest Credentiols of o District's Teachers

8. Log Vorionce of Highest Degrees of o District's Teachers

9. Log Yorionce of Selaries of o District's Teachers

10. Log Voriance of Local Experience of @ District's Teachers

11.  Log Vorionce of Total Experience of a District's Teachers

12. Loy Variance of Number of Giades Tought by eoch of o District's Teachers

District-Bosed Voriobles

13, Kind of School District Administration (Coded 1 for city type, 2 for county type)
14.  Score of Grodes in the District {Coded 1 for k=12, 2 for k-9)

15. Closs of State Aid Granted the District {Coded 1 for Integrated, 2 for Intermediote, 3 for Bosic})
16. Elementory Enroltment

17.  Seccndary Enrollment

18,  Number of Full-Time Elementary Teachers

19.  Number of Full-Time Elementory and Junior High School Teachers

20.  Number of Full-Time Secondary School Teachers

21.  Number of Elementory ond Junior High School Teachers with Other Duties

22. Number of Non-Teoching Professional Stoff

23.  Number of One-Room Schools

24, Number of Tv 0-Room Schools

25, Number of Schools with Three or More Rooms

26. Totol Equaltized Voluotion within o District

Constructed Variobles

27. Equalized Voluation per Student (26) £ (16 +17 )

28. Students per Schoo! (16 + 17+ (23 + 24 + 25)

29. Students per Stoff Member (16 + 17)=~ (18 + 19 4 20 + 21 + 22)
30. Stoff per Schoo! (184 19 + 20+ 21 + 22 )=-(23+ 24 + 25)
31, Equalized Voluation per School (26) = (23 + 24 + 25)
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The computation of factor scores for either image analysis or principal components onalysis
required thot every district have o score on every variable; that is, there could be no missing data. How-
ever, some dato were missing from the initiol data matrix. There were three causes of missing data. The
moin cause wos that many ruial districks had only one full-lime elementory teacher. In such districts the
variobility of teacher choracteristics could not be defined, and missing dote resulted. Another cause was
thot some districts had more thon one teacher, who hod ile same value on one or more of the teacher
charocteristics. Again, the leg variance of such u teacher charactaristic could not be defined. The third
ond leost significont couse of missing dato wos that there were o few recording errors on some of the district

records filed with the WSDPI.

Before the date matrix could be submitled to the multivariote onalysis routines, some pro-
cedure hod to be developed for estimating values 1o substitute into the missing dato gops. The procedure
chosen for this purpose was one of multiple regression and had four basic steps. First, all districts were
identified which hod no missing du. . Second, the multiple regression was computed between each of the
twelve teacker-charocterizing variobles { where all missing dato were concentrated) ond the set of the 19
other voriables, using the reduced sample of districts. The twe've regression equotions (sets of beto

weights} were also computed. Third, these regression equations were employed to "predict" values where
there were missing doto on the twelve teacher-charocterizing variobles for those districts which had dato
missing. Fourth, the substitule measures were inserted into the matrix in the proper ploces. This modified

dota array wos colled the Input Dota Motrix,

The two multivoriste onalyses, image and principol components, proceeded from the matrix
of intercorretations among the 31 variobles of the Input Data Motrix. Complete analyses were computed in
bath coses, so 31 principal component factors and 31 imoge factors were derived. Each set of factors wos
rotated to the vorimux criterion (Kaiser, 1958). The Pwo resulting sels of rotated foctors were then com -
pared for structural similarities, and the two sets of foctors were intercorreloted.  The results of the imoge

aralysis were more interprefable, 1o the foctons from Ve image analysis were used in the stratificotion,
An incomplete rotated image foctor motrix is given in Tabte 5.5.

Definition of strota.  The six largest imoge factors were refained for use in constructing,
interpreting, ond Lsing ihe strotificotion of VWiscorsin elementory school dishiicts, The major loodings for

each of these factors ore given in Table 5,4, The proceduie of strotifying hod four steps. Fint, the com -
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TABLE 5.5

SIX LARGEST FACTORS FROM COMPLETE SET OF ROTATED IMAGE FACTORS
OF THE DISTRICT STRATIFICATION INPUT DATA MATRIX ©

|

Variable

1 04

2 12

3 19
4 08
5 00
[ 04
7 [0

8 00

9 1"
10 12
n 04
12 01
13 -23
14 -1
15 -10
16 98
17 98
18 98
19 58
20 98
21 96
22 96
23 00
24 o1
25 93
26 97
27 -02
28 2]
29 03
30 18
31 19
$s¢ 830

-32

-4
13

89
80

484

-14
-51

41
28
23
57

-15

-13

1737

&RERER

O

-17
=27
-23

01

09
o

60
49
08

-01
-14
-15

-19
-22

5

-02
-18

71

07
07

69

e¥=2338%3883:

.98
56

.83

© Coefficients have been rounded to two plcces, and decimal points have been omitted.

b Squoted multiple cortelations

€ Sum of Squares
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TABLE 5.6

COMPOSITIONS OF FACTORS USED
TO STRATIFY ELEMENTARY SCHOOL DISTRICTS

Foctor Variable Loading
1 16. Efementary enrollment .98
Numericol Size 7. Secondary enrollment .98
18.  Number of full-time elementary teachers .98
20.  Number of full-2ime secondary teochers .98
26. Totol equalized valuction .97
21.  Number of elementary teachers with other duties .96
22.  Number of non-teaching professional staff .96
25.  Number of schools with three or more rooms .93
19, Number of full-time elementary and junior high teachen .58
2 30. Stoff per schoo! .89
Organizational 28. Students per school .88
Complexity 31. Equolized voluation per schoo! .80
3. Averoge teocher salory .68
2. Averoge highest degree of teachen 56
6. Average number of grades taught by teachers -.52
15.  Closs of state aid -.51
1. Average highest credential of teachers .45
3 11, Llog variance of teachen' total experience N.X]
Teocher 8. Log variance of teachen' highest degrees .80
Variability 7. Llog variance of teachers® highest credentials .59
10, Log variance of teachen® locoi experience .55
15. Class of state oid =51
9. Log variance of teachens' salaries .47
14, District grade scope -.45
4 5. Averoge total experience of feachers 73
Teocher 4, Averoge local experience of teachers .57
Experience 10. Llog varionce of teacters' local experience .48
5 23, Number of one-room schools .62
School=Unit 12, Log varionce of grades taught by teachers .58
Size 24, Number of two-room schools .49
& 29.  Students per staff A
Pupil-Teacher
Fatio
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plete distributions of factor scores were computed for each of these six factors. Second, each aof the six
distributions of factor scores was dichotomized at its median. Third, each of the 725 districts was located
and coded with respect to these six (now dichotomous) distributions. If @ district's foctor score wos omong
those which were above the median, it wos assigned a plus (+) for that factor. If it had a score below the
median, it vas assigned a minus {-) for the factor. Since there were six factors, each district was ulti-

mately identified by its profile of six pluses and minuses.

The final step in forming strato was to group together all those districts with identical pro-
files. There were 2 5. 64 possible profiles, and the 725 districts were partitioned among the 64 corres-

ponding categories. The strata were exhaustive and mutuatly exclusive.

Drowing Samples of Teachers

Each of the 64 patterns of pluses and minuses {on the dichotomized factor score distributions)
defined @ stratum of districts. Before o sample of teachers could be drawn, it was necessary to a) identify
the individual districts which were in each stratum, b) integrate into the sampling system other important
sampling variables, c) derive descriptions of the types of teachers needed for o representative sample, and

d) identify individuol teachers-within-districts who fit the defined pattern.

Identifying districts within strato. 7 -~ shratum of the 64 was o nuli cless; no district fit

that particular patiern of 6 pluses and minuses. |t wos aesitable to mointain the characteristic of indepen-
dence among stratifying dimensions, wh.ic estoblishing @ stratifying system which had no empty shata. To
occomplish this, the 64 strata were collapsed into 32 shata through the use of a fractional foctorial plon.|
Each stratifier served as a foctorial dimensior with two levels, and the corfounding relationship wos

1 = 123456, Thus the revised sompling plan was a 1/2 fraction of the origina! (64 strota) plon. Factor 6
could be ra-defined as either 6 = 12345 (for one of the 1/2 fractions} or 6 = 12345 (for the other 1/2
fraction). The second of these definilions was selected because it represented the froction which had no

null strata,

! A definition of fractjonal factorials and illustiotions of theis ses may be found in G, E. P. Box
ond J. S. Hunter, The 2K-P Fractional Foctorials, 1961.
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Molding the district-sarapling scheme into fractionc! factorial format hod several odvan-
toges. The moin advontage wos that it provided on analytic fromework foc determining the relotionships
between the strotifying dimensions ond dependent variobles which would eventuolly be studied. Another
odvaonlage wos that other strotifying variobles, mere directly reievont to teacher characteristics ond research
methods, could be odded to the sysiem ot later dates. The interoctions between the district-relevant
strotifiers and other siratifiers could then be determined underoppropriate experimental and onatytic con-
ditions. A third mojor odvanloge wos that froctional foctorials retain the choracteristic of orthogonolity
omong the independent foctors which ollows the researchers to detemmine in odvonce the pottern of foctor

confoundings.

The modified sompling scheme wos o 26-] fractional factorial of the original, fully-crossed,
six-foctor plon, and i1 divided the 725 elementary disteicts into 32 strota. Eoch of these districts wos
identified with reference to ifs stratum membership. Project cesources limited the somple of districts; there-
fore, o ossure representation of all district types, one district wos rondomly drawn from eoch of the 32
stroto. These 32 districts ogreed 1o cooperate in research procedures, ond their teachers vcre the respon-

dents for both the major interview sludy ond the major sorting shudy.

Integrating other sompling varichles. In both mojor somples of teachers, it wos Jesiroble

to contro! potentiof inter-teacher sources of vorionce os well os inter-district sources. In the major inter-
view shudy, it wos furthe: necessory lo control potenticl sources of verionce orising from differences omong

the four inter -ivw schedules ond fiom theis sequertiol order.

To control sources of inter-leacher voriation in the interview study, three teacher variables
were combined with the 26—I fractiora! foctoriol of derived district voriobles. These three *sacher vori-
obles were selected ofter exomining the intercorrelotions omong the six teacher variobles which could be
obtoined ficm the WSDP(. The intetcorrelotions of the six availoble teacher characteristics are given in

Toble 5.7.

There oppeared to be three clusters of teacher chaiacteristics. O-e cluster wos comprised of
Highest Credentiol, Highest Degree, ond Salory; o second cluster included the two experience variobles;
and Span of Gro-des Tought wos somewlhat independent of the other five variobles, It was decided to includa

one vorioble from cach of these clusters in the teacker sompling scheme. The three voriotles chasen were

ERIC
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Highest Degree, Local Experience, and Spon of Grades Tought. Highest Degree ond Local Experience were
selected from the first two clusters,because they had the lowest correlations with variables from other
clusters; they therefore represented, by small margins, somewhat more independent sources of varionce

than the other vorigbles from their respective clusters.

TABLE 5.7
INTERCORRELATIONS OF SIX TEACHER CHARACTERISTICS

Verioble 1 2 3 4 ) 6
1. Highest Credentiol 100 61 56 50 53 -49
2. Highest Degree 100 66 39 41 -48
3. Salory 100 3% 32 -56
4. Locol Experience 100 68 -34
5. Toto! Experience 100 -27
6. Span of Grades Taught 100

The tost sources of variance fo be controlled in the interview study were those related to the
interview schedules. Four interview schedules had been constructed to elicit information relevant to four

general content areos; the schedules were described in the first section of this chapter.

Each schedula required approximately one hour of administration time, and each inlerview
lasted two hours; thus, eoch teocher wos interviewed with two of the four schedules. Two effects due to
interview schedule differences were to be conhotled: differences omong paiticular schedules and differences

due to the order in which the teacher responded to his two schedules.

Control over particulor schedules wos provided by genereting two dichctomous variables
which were incorporoted inta the fractionol factorial pattern. Eoch of these variobles had two levels (4 and
=) ond oll passible combinations of these levels defined four patierns: 44, 4=, =+, and --. These
patterns were assigned ot random to represent the four schedules. The fractional foctorial plen would oc-
commodate only two pains of schedules, and six pairs were possible. The two pairs which were selected for

administration were 1) Schedules A ond C, ond 2) Schedules B ond D. The schedules were matched into sets
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on the basis of their content. Schedule A {Orgonizotion of Typical School Days) seemed more similer 10
Schedule B (Subject Motter ond Curriculum) than to either of the other schedules. Likewise, Schedules C
and D (Long-Ronge Clossrocm Goals and Teaching ond Learning Problems) seemed relotively reloted in tems

of content. To provide voriation in content for each interviewee, the A-Cand B-D pairings were estob-

lished.

Once the proredure fo assigning schedules hod been established, it remained only te de-
termine the order in which an interviewee would encounter his schedules. This wos fixed by generoting one
last dichotomous variable in the fractional foctorial framework. A plus on this vorioble meant that o teucher
would be presented with the schedules in alphobetic order, and 6 minus meant that his schedules were pre-

sented in reverse olphobetic order.

The combination of the three types of variables~-district, teacher, and interview schedule--
emounted 1o o complex design for the major interview study. The complete specification of the combination
of district type, interview schedules ond sequence, ond teacher type is represented os o double row of 12

pluses ond minuses;

Varioble 1 2 3 4 5 6 7 8 9 10 11 12

S R ST T TR S S - - +

CREE O R T T S - - +

e LV z +

Distiict specificotion Schedule ard  Teacher
order specifi-  specification
cation

The complete design mateix for the mojor interview shudy is given in Toble 5.8,

The design matrix for the major serting study wos similor to the mateix given in Toble 5 8.
The same six disteict characteristics were used ; in foct, os discussed earlier, the some 32 districh coopera-
ted during both phases of the research, Again, three teacher chorocteristics were identified with dichoto-
mous variobles generoted from the fractional factoriol design. The three teacher choracteristics which
were dichotomized for selecring sorters were Highest Degree, Locol Experience, and Grode Level. The two
values for the Grade Level characteristic were Primary (grodes 1, 2, ond 3) ond intermediole {grodes 4, 5,

and ).
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TABLE 5.8

DESIGN MATRIX FOR MAJOR INTERVIEW STUDY
| =-123456
Voriable Varieble
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DEFINITIONS
District Variables Schedule Voriohles Teocher Voriobles
1 (Numerical Size) 7 ond 8: - + (Schedule A) 10 = 1245 (Righest Degree)
2 (Oraonizational Complexity) -— (Schedule B) 11 = 1345 (Loca! Experience)
3 {Teocter Voriobility) + - (Schedule Q) 12 = 2345 (Span of Grodes Tought)
4 (Teocher Experience}) + + (Schedule D) + = Above stafe meons

5 (School-Unit Size) 8 = 12347

- = Below state meons

6 = 12345 (Pupil-Teacher Ratio) 9 = 1235 (Schedule Order)
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Analyses of interviewing ond sorting dato which are reloted to the design matrices ore pre-

sented in Chapters 10 ond 11, respectively.

Identifying individual teachers. The design matrices defined the chorocteristics of teochers

ond districts whose cooperalion wos necessary to balonce the designs for the interviewing ond sorting
studies. The determination of the individuo! teachers who would participote in the studies wos occompltished
by means of o three-step procedure. The Ffirst step wos to secure from WSDP| records the names of oll ele-
mentary teachers who worked in the sompled distrizts. Second, the teochers within o district were ronked
occording to d- sree of 'fit" of the teacher typology specified by the desin matrix for thot district. This
second step wos necessory only in those districts which did not have o teocher who fit the ossigned typology.
If more than one teacher fit the given typology ino district, they were ossigned ronk-order positions at
rondom. The third step in selecting o teacher wos to confact the disirict superintendent ond confer

with him obout the ovoilobilily of the teacrer who wos 'optimol! occording to the ronk-ordered list. If that
teacher could not participate, the teacher ronked second wos coasidered, ond so on. Thirty-two teachers
were thereby recrvited to be interviewed, ond 32 teachers were recruited 1o participate in the sorting
experiment. With one exception--a very small district which employed only one teacher--the two samples

were independent.
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CHAPTER 6

THE DEVELOPMENT OF SORTING EXPERIMENTS

The empirical shudy of teachers' views regaiding the facilitation of learning required pro-
cedures for manifesting and exp!icating teachers' perceptions of clcssroom relevont behaviors and events.
Chopter 5 presented the procedures specifying a finite set of behaviors and events in the form of content
units. The purpose of this chopter is to describe the use of content units in investigating teochers' per-
ceptions and cognitions. The first section of the chopter discusses the construction of a sorting task which
allowed teochers to manifest ond explicate their views of facilitating learning. The second section describes
the mojor facets of sorting-tosk administrution, with emphasis on the factors which affected the design of
sorting experiments, The woik discussed in these seclions wos underlaken during Phase B of the project

(see the Reseorch Triptych, Chapter 2),
o. CONSTRUCTION OF THE SORIING TASK

The production of a set of content units provided a basis for operationally defining the pro-
ject objective, which was to investigate the substance and structure of teachers' views concerning the facili-

tation af leorning.

Turpos2 and Function of Sorting

In Chapter 1 the substance of feachers' views was defined in terms of percepts of content units.
The structure of their views wos defined as the categorizalion of content units occording to a process of
disc riminaling similarities and dissimilarities omong them. Corsequently, o procedure which would manifest
and explicale tecchers' views of a set of content units would involve asking teachers to:

1) sort a set of contenl units into categories according to the similarities and dissimi-
larities which they discriminated among the units, ond

2) overtly express the substantive meaning which they differentiated in various cale=
gories af content units .

The product of a single teacher's performance of these two steps would be an array of categorized content

vnits. A paradigm of this array is given in Figure 6.1, Each colegory of such an arroy would conlein con-
fent units which a teacher considered *o be similar to one onother in ferms of his perceptions and cognitions
regarding the facilitation of learnirg. The ieocher's expressed meaning for his categories would be o sum=

maotion of his percepts of the content units contaired in each categery. A teacher's discrimiation of dif-
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CATEGORY A

Content Unit 12
Content Unit 03
Content Unit 21
Content Unit (7

CATEGORY B

Content Unit 14
Content Unit 15
Content Unit 19
Content Unit 01
Content Unit 05

CATEGORY C

Content Unit 27

CATEGORY D
Content Unit 04
Content Unit 22
Content Unit 26
Content Unit 02
Content Unit 20
Content Unit 25

CATEGORY E

Content Unit 06
Content Unit 10

CATEGORY F

Content Unit 08
Content Unit 11
Content Unit 13

Content Unit 24

........................

CATEGORY G
Content Unit 0%

........................

CATEGORY H

Content Unit 16

CATEGORY §

Content Unit 18
Content Unit 17
Content Unit 23

figure 6.1, Poradigm of o sorter's manifest portition of o set of 27 content unik.
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ferences omong certain units would be reflected in the construction of several cotegories, eoch of which
would contain one or more content units. An array of such categorizations, os noted in Chopter | ond
exploined in Chapter7, may be transformed into 0 motrix which numericolly desceibes the structurol re-

lotionships omong o se - of content units,

The project objective iinplied the need for o sorting procedure by which o teacher could
physically manipulote o set of units occording to his views of focilitating learning, The bosic steps of the
procedure would require o teacher

1) to read each content unit description,

2j to formulote o percept of each unit, and

3) to construct groups or cotegories of the units according to his own perceptions of

the similorities and dissimilarities omong units.

As with the development of interview techniques ond content summarizotion procedures, the mechonical
operations of sorting must olfow a teacher freedom to formulote his own ideas of the substantive
meaning of content units ond to arronge the content units into cotegories of his own definition. Any pro-
cedure which involved the use of non-leachers or which placed arbitrary restrictions of o teacher's sorting

would tend to involidate the achfevement of the project objective.

Several methods of sorting content units inta categories were tried, Oae method wos to
derive cotegories by dividing o set of units into two broad cotegories and then further subdividing these sets

of units:

Complete set of content units [:_—]

—

Gross division of the set

4
—
Specific categories ': C ) (B

It wos found thot this procedure wos extremely time consuming ond that it wos psychologically unsatisfactory.
Sorting in this monner is grossly inefficient. Eoch content unit must be manipuloted once for each hierarchi-
col level, For exomple, if 600 content units ore used, ond if the hierarchy hos 1C levels of subdivision to

produce tpecific cotegories, o sorter must make 6,000 decisions obout content units. An olfernate method
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of handling the mechanics of sorting would be for o teacher to specify the major caltegories of his visws
about learning ond then to place the content unils into these categories. This procedure would require o
teacher to formulate a general a priori faxonomy of his views of facilitoting leaming. Such a procedure
might result in o sorter's anticipating the meoning of o content unit ir terms of his classification,

rather than first considering the meaning of the described behavior and then deciding whether it was
similar to other content units. Thus, prior definition of possible categsries would tend to bios o teacher's
perceptions of content units, After vorious efforts, o sorting process was construcled which oppeared to

satisfy the generol requirements.

Definitien of the Sorting Tosk

The sorting task developed for dota gathering directed o teacher to follow o sequence of
operations by which he was able to consider each content unit in relative independence from other units,
and lo physically crronge o set of content units according to the similarities ond dissimilorities per-
ceived. The mechonical process of sorting involved putting together, o1 grouping, of any two or more
content units which concerned, from the teacher's viewpaint, the same ospect of facilitating leuming.l The
major steps of the sorting task were:

1} Reod ond think about the first content unit,

2) Decide with whal aspec! of facilifating learning the content unit is concerned.

3) Write down o tentotive stotement of thot aspect of leaming.

4) Ploce the content unit in o pocket to begin a category or gioup.

5) Take the next content unit ond pe.rfam steps 1 ond 2, If the second unit con-
cerns the same aspect of facilitaling learning as the first, group together the two
units, [f the second unit concerns o different aspect of learning, perfecrm

steps 3ond 4,

8} Repeat steps | thiough 5 for eath content unit.

1

The content ynits were prepared an 2 1/2" x 8 1/2" slips of paper which were then thorough!y mixed
before armanging in a single pile, The sorting boord wos o piece of 22" x 28" heavy duty cardboard fe
which were glued thirty-six 5" x 8" blank index cards. A poction of eoch cord, opproximately 1 1/2"
deep, was“foned urder and glued 1o the board 5o the cords stood one behind the ather ahout 3 1/2" high,
Tha 1 1/2 space between any hwo cords formed on ares into which the content unit slips could e ploced,
The prolrud'lr_*g b_lonk index card provided space for the sorter to keep o running record of his idea, of os-
pect of facilitating learning, cocresponding to the unit or units which were filed immediately behind the
index card. Further details are given in Appendix F,
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The first pilat tests of the sorting procedure were administered to two teachers who cotegarized o relatively
smoll number (40} of content units. The units were typed on seporote slips of paper which were then o~
ranged in random order. A sorting board wos also designed which ollowed eosy monipulation of the units
ond colegories.' Figures 1.5 ond 1.6 illustiate the arrengement and use of the sorting beard. Information
and experience gathered during the pilot tests indicated the need for three additional steps. These new
steps ollowed the sorter o re=sort or fo modify the cotegorizotion of the First several units processed from
the perspective of units encountered loter. The additional steps were:

7)  Re-sart ot any time during steps | to 6 when o unit is encountered which does not
belong where it was previously ploced. The ce-sort may involve

o, plocing o un't in onother group,
b. starting @ new group, or
c. mixing it with the units not yet sorted.
8) Review the groups coreiu!lly ofter completion of steps 1 to 6. Review the ideos of
each grouping with speciol concem for whether the units belong fogether,
Changes may be mode by dividing, combining, or switching the statements, If in
doubt, begin o new cotegory.
9)  Check ofter sorting oll units to see that o word or short phrose has been written
(on eoch category ir’iex card) which gives the central idea exploining why the
units were grouped,
During the pilot tests, teachers indicoted that the sorting process wos meaningful ond intrinsically interesting.
They reported that the tosk required concentration ond intensive thought. Somewhot to their surprise, they

found thot the final set of cctegories which they hod constructed wos o recsonably occurate portroyal of

their views of classroom teaching and lecrning.

Special ottention was given during the pilot work to the kinds of categories teochers formed
and the kinds of criteric by which the teocher grouped the units. When introducing the task to the sorters,
the purpose of the project wos explained o3 an effort to understand the nature of teachers' views, and not to
evaluote the relotive merits of various kinds of clossroom practices. 1t wos emphosized thot the grouping of
units should concern anly wiaether or not the sorter considered the described behovion ond events to be
similar, ond not whether the sorter carsidered the desceiption to refer to "good" or "bod™ aspects of teach-

ing. Decisions os to whether units belong together in one cotegory were to be bosed on the teacher's own

2 An odditional step wos furmu'oted ond used in severol studims. This step involved the sorter in dis-
playing the network of relationships omong the ormy of cotegories by o procass of grouping together the
cotegories which were similor Yo each other. Details of this process of building o hierarchy ore given in
Appendix F, but they are not discussad in text for no completely sotisfactory opprooch wos developed for
anolyzing the hierarchies of several sorters.
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view of focilitating learning in temms of his octual experiences ond practices in the clossroom. Eoch group,
it wos explained, would probably contain content units which the sorter might feel represented "good" or
“"bad" teaching, but ofl units grouped in one category should refer to o particulor ospect of facilitating
learning. Mo directions were given to the sorters os to the number of cotegories which they were expected
to construct or os to the number of units expected in any single category. The sorfer wos free to create ond
define his own sats of categaries. [t wos, however, emphasized that o sorter should moke fine discrimina-
tions ond construct cotegories In terms of very specific ospects of teaching ond learning. for example, o
single cotegory which contained units referring to reading would be considered unsatisfactory ond would need

ta be separated into several categories concerning the vorious aspecis of teaching reading.

The information ond difficulties encountered during the pilot tests provided the basis for the
preparotion of o set of instructions for the odministration of sorling tosks. The complete set of instructions is
contained in Appendix F. The next section of this chopter will discuss selected facets of the sorting task ond
factors importont to the design of experiments involving lorge numbers of content units. The final section of
the chopter will present the plons of the first two major experiments corried out for investigating sorting be-
haviors ond procedures. Concurrent with the pilot work and with the two experiments, o mathematical ap-
proachto the aralysis of sorters' cotegorizotions wos developed ond is described in Chopter 7, Further

details ore given in Appendix G.

O

RIC

124

Vrmmens ¥

P,




102

b. SELECTED FACETS OF SORTING EXPERIMENTS

Information and experient ; gained during the early study of the sorting procedures indi-
coted the importance of training teachers before they performed o sorting task end delineated certain

factors which needed coreful consideration before o particular task was plenned.

Important Aspects of Training

A training session consisted of providing each teacher with o set of materiols, o booklet of
instructions, o chance to practice so ing, and o review of the task to be performed. Complete details of
these octivities are given in Appendix F. The instructor discussed each item in the instruct’on booklet and
directed the teachers in o practice sorting task. During the discussion and proctice, three ospects of the

task were emphasized: 1) discrimination criterfa, 2) cotegory formation, and 3) step-by-step sequencing.

The major function cf the troining session was to instruct the teachers in the process
of sorting. To minimize the influence of the instructor on the substance and structure of teachers' cate-
gories, o special practice task was developed involving the sorting of content units which described be-

haviors ond events in various kinds of stores. Two of these practice units were:

Peactice Unit 24

This cwner of o clothing stere will not allow

o customer to browsa through the shirts or
trousers by himself; he olwoys insists on showing
everything to the customer,

Proctice Unit 29

This cletk in o women's clothing store tries to
dress stylishly becouse she feels her oppearance
has something to do rith influencing customers
to buy.

When the teochers practiced sorting with these items, they followed the bosic steps of the sorting procedure
bul were instructed to put together the units which related to similor concerns in running o store (for com-
plete details see Appendix F). The use of this proc tice task ollowed free discussion of the sorting opera-
tions without the irstructor influencing o teacher's view of faciiitoling learning. During the discussion and

proctice sorting, the inslructor emphasized the three aspects of the sorting task discussed in the following

parogrophs.
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Discrimination criterio. Throughout the training session the importonce of corsidering each

unit ond cotegery of uaits according to the teacher's own views of focilitoting learning wus emphosized.
The major difficulty teachers encounterea wos in deciding the similorities ond dissimilorities of two or more
units according to this criterio. In generol they tended to moke judgments on the "goodness™ or

"bodness" of o described behavior or event, particularly in terms of whether they might or might not engage
in o cerfoin practice. The grouping of units according to common ospects of the teaching=tearning process
oppeared to be new to them. Some teachers wished to clossify according to aspects of subject-matter or
curriculum. With the practice units, o cotegory could be defined by grouping oll items which involved
behavior ond events in o store,with the categorization criierion being that of focilitating the operation of
the business. For exomple, o categony entitled "customer satisfaction™ might include units deseribing
grocery stares os well os clothing stores. After o short period of discussion ond proctice, teachers were

oble to occept ond to understand the criterion of categorizing in terms of aspects of focilitoting learning.

Cotegory formation. The concept of o category seemed to be novel to teachers. Their ten-
dency wos to rank-order the units rather thon to graup them. First ottempts ot grouping units were often in
terms of very broad types of clossroom offoirs such os major subject-motter areas. At first the sorters ex-
perienced difficulty in making fine discriminotions in terms of teaching-learning behavior. The idea thot
they would construct ten or more categories often puzzled the teachers. After some discussion ond practice,
however, they were comfortoble with the tosk guidelines and the evolvirg process of the sorting procedure.

Very soon they were comfortable ond conscientiously concentrating on content unit category construction.

Step-by-step sequence. During the troining session emphasis wos ploced on the importonce of

sorting items in the step-by-step sequence given in the instructions. Teachers often wished to toke o relo-
tively lorge number of units ond compare them to each other for the purpose of grouping, The step-by-step
sequence tended to focus the teacher's oftention on the individual unit first and then on the unit similori-
ties or dissimilarities. One result of this was thot o teacher might construct cotegories of on olmost identi-
cal noture. This was deemed desirable from the standpoint of the doto onolysis techniques, It olso kep?

teachers from constructing categories contoining lorge numbers of items ( n > 30},

The finol step in the troining session wos to provide teachen with o small set of content
units describing clossroom behaviors ond events of the kind which they would sort in the main tosk. This
set of units provided for o brief triol run ond for the clarification of any remaining questions. A training
session usuolly required 40-60 minutes. Severol oltemphs were made to shorten this time, but such

O
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shortening resulted in unsatisfoctory behoviors from the sorters. The major difficulty wos thot, without
complete ond detailed instructions, teachers generolly conshructed only o few categories, each of which

contained o lorga number of units,

Plonning o Sorting Tosk

The use of these procedures in o particulor study involved decisions obout the five major
variobles of the sorting task: number of content units, order of content unit presentation, time olluwed for
odministration, stage ot which re=sorting occurred, and the number of sorters. The following parogrophs will
discuss the generol considerations given to eoch of these task voriobles. Exoct specification of each vori=
oble, however, con only be made in the perspective of the objectives of o particulor sorting study. This

will be illustrated in the three mojor sorting experiments described in Chopters 11ond 12,

Number of content units. Decisicns concerning the number of content unils to be used ino

particulor task required consideration of the domain of content being investigated, the cepocities of sorters
for concentroted work, ond the approach to the onolysis of categorizations. In generol, investigotion of o
relotively small domalin of content requires few contenl units. For exomple , 130 or less content units san
be sorted without undue stress by o sorter, and oll categorized units may be included in o single onolysis.

A lorger domain of investigotion moy require the sorting of 150 or more content units. As the number of
units increases, heovy demands are placed upon the speciol analytic procedures required. When o relative-
ty lorge domain of content is under investigation, oppropriote experimenta) designs ond sampling principles
conbe used to keep ot 0 minimum the number of content units needed ond, therefore the time and energy

expected of sorters. The speciol techniques necessary for onolysis are also kept ot o minimum.

Order of content unit presentotion. The sequentiol nature of the sorting operations required

thot coreful ottention be given io the order in which content units were presented to o sorter. Due to the
method of deciving content unihs fiom interview recordings, the sequenre of interview topics wos

reflected in the consecutively numbered content units. Consequently, presentation of the uaits according to
their consecutive numbering wos likely o influence o sorter's construction of categories. As this orcering
effect could nat be studied in detail, the possibility of its occurrence wos counter-balanced by randomi-

zoiion of content units. This randomizotion minimized ony ortifocts due to primocy of recency ef{ecls.‘

lFor detailed definition of these effects see R. S, Woodworth and H. Schlosbeig, Experimentol
Pszcm, 1965.
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In eddition, o sorter tends to pace his sorting rate according to the number of content units he was given to
sort. Occosionally, when o sorter was given 40 or 50 units ct one time, he would look cheod and select
vnits which he considered 1o belong in categories alrecdy established, This selection tended to rigidify the
cotegories and prevent their construction on the basis of percepts of content units, To minimize problems
related to the sequencing of sorting, the content units were presented to sorters in packess, Each packet
consisted of 20-26 content units. For exomple, if o tosk involved 100 units,the units were first put into
randoin order and divided into groups of 20. The packets of 20 were then randomly ordered for each sorter,

Thus the content units were presented to each scrter in o different random order.

Time ollowed for administration. The administration of o sorting experiment involved four

major kinds of activities: training, sorting, final re=sorting, ond completion of record~keeping. The time
required for troining, final re-sorting, and record-keeping was relatively constant for most sorters. The
octual time of sorting the se) of conlent unihs voried considerobly due to the individuolily of sorfers, particu=
locly with regard 1o their rate of sorting ond their need for rast periods, Some uniformity could be obtained
by regularly notifying the sorters of time. However, scheduled time for o particular tosk needed to be suf-
ficient for most sorters to comfortably complete the tosk without undue haste. From experience and data ob -
tained on sarting rates it wos found thot 120-140 units could ba sorted comfortabiy within 2 hours by most
sorters, Therefore, in gereral, administration of o sorting experiment involving 120-140 units could be
scheculed for o three-hour period: 40-80 minutes for training, $0-120 minutes for sorting, and 10~30

minvtes for tric) ra=sort ond record-keeping.

Stoge of re—sorting. The function of re-sorting, os defined obove, was lo provide an op-
portunity for sorters to review the composition of their categories from the perspective of o relotively lorge
number of sorted cantent units, Because of the strict step-by-step sequence of the soiling process, sorters
were prevented from gaining o broad view of the variation ocross sets of content units. [n the early pifot
work socters reported that the orientation of their thinking often chonged afler ‘orting 20-30 content units.
They opporently fel) the need to modify thelr first groupings to display o set of categotizations more con-
sistent with the gradually evolving pottein of their perceptions ond cognitions of the described behaviors
and events. Such reactions were expected ot ony 1loge of the sorling, for serling wos designed to promote
evolution and imduction of cotegories rather than construction vio deduction, However, the reports of
sorters strongly suggested the need For an opportunity 1o esto )lish perspectives of thought at on eorly stage
of sorting, For this reason, sorters were directed to review ond rr-sort ofter grouping the fint 30 o 40

units, und on experimental shudy (see Chopter 11} wos made to determine the effects of te-sorting at dif-
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ferent stages of the sorting process. A review and modification of groupings early in the soiting process wos
colled 0 minor re-sort. A finol review and olteration of categarizations was provided when o teacher hed
completed sorting o1l content units; this wos colled o major re=sort, aind its prime function was to permit o
teacher o check the consistency of ofl categorizations and to separate lorge groups of units into smaller
groups. The function of minor and major re=sorts, os exploined in the training session, wos to ensure that
content units were homogeneously grouped and not necessarily to provide opportunity for extensive re-

structuring or redefinition of categories.

Number of soriers. The prime function of the sorting task In this project was to guther em=
pirical date concerning teachers' views of classroom behaviors and events. The quantitative measurement
of teachers' views is derived from combining several teccherd categorizations according to the procedures
outlined in Chopler 1 and specified in detail in Chapter 7 and Appendix G, Analysis of the quontitative
measure of sorters' categorizations revealed that the stability of the results arefunctionally related to the
number of sorters performing the task. In general, the greater the number of sorters, the more stable are the
results, (This is also true for other research techniques involving statistical analysis, such os foctor analy-
sis.) A aererol guideline, based on the studies carried out in this project, is thot ot least thirty sorters are

needed for analytic results to be seriously considered.
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CHAPTER 7

CATEGORI ZATION METHODOLOGY: |SSUES, THEORY, AND
ANALYTI C | MPLI CATIONS

The purpase of this chopter is to synthesize the theoretical dimensions of the research paradigm
presented in Chapter 1 in terms of (o) the observational procedure of sorting and (b) the mathematical
procedure of latent partition anolysis (LPA) . Discussian centers on the perceptual processes of coding ond
discriminating and on the appropriateness of the latent partition model for describing them., The chapter is
divided into two sections. In the first section, the correspondence between the hypathesized psychology
of teachers' percephual frameworks and their specific manifestations in the sorting task is discussed. In the
second section, the correspondence between feature: of sorting behaviors and features of the fatent par-
tition model is discussed ond the computational procedures of LPA are briefly reviewed. The computations

are formatly presented in Appendix G.

The major empirical results of the methodology are presented in Chopter 12, which is mott impor-
tantly a report of dato ond of methodological technique. However, there are three general scientific
recsons for presenting the theoretico! discussions of this chapter along with the empirical results of the
project: 1) 1o illuminate the motivation for performing the elaborate series of experimental procedures, 2)
to provide u framework for reading ond understanding the results of this study and their interpretations, and
3) to pravide a perspective for the results in suggesting further paths of research. The theory is nof pre -
sented formally, and it is not intended to be exhoustive: the theory is essentially linked to the data. The
inlerests and purpases whi ch arise from considering the procedures encompass so mony theoretical domains--
perception, cognition, teaching, personality, factar theory, and others~-that exhaustive presentation of oll

relevont theory would be impracticol.
o. PSYCHOLOGY AND MANIFESTATIONS OF SORTING BEHAVIORS

The donain of content for this tesearch consisted of experienced teachers' views on focilitating
student learning in the clossroom. Specifically, the domain consisled of those cognitive views and per-
ceptions of teachers concerning their ¢lossroom behaviors and experiences, os they relate 1o facilitating
learning, which could be reported and recorded, Operationally, the damnain consisted of statements that
teachers moke in the particulor kind of interviews described in Chopter 5. As explained in Chopler 1, the

cantro] objective of this research wos ta obtain knowledge about this domain which is considered important
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becouse ir is influential in the clossroom fearning process ond because it is o central issue in improving ed-

vcation,

An immediate question arises about the data collection process: How successfully wos the domain
recorded, with respect to both permeation of the domain and foithfulness to the stylistic expression of tea-
chers ? No test of this is directly possible, since there were no prior substontive hypotheses obout or shudies
of the domain. It is worthwhile, however, to 1efer to the conditions for conducting interviews to examine
the kinds of perceptions and cognitions which were searched for. Those interviews stressed ordinary com=
munications between teachers ond the evocotion of teachers' thinking obout teaching. First, the interviews
were conducted in the school during an ordinary school doy. Second, the interviews were focused to
provide discussion in terms of real experiencas and events. Third, hoth interviewers had teaching experi-

ences.

Another retevant question concerns whether the fapa recording coptured the essease of the inter-
view. Some expression wos lost, of course, but the interviewers were careful fa insure verbolization, 5o

presumably most expression wos recorded,

The interviews could not, of course, be manipuloted directly; they were 100 butky end too inef-
ficiently orgonized. The interview materials represented in this report (s Chopter 12) ore an organized
somple of the interviews, In temms of the operations peiformed for manipuloting and presenting the inter-
views, for communicoting their contents, the intervicws had 1o bu sompied. In particulor, for the opera-
tioml purposes of the sorting experiment, tha sample hod to consizt of small, readable content units. Som-
pling wos accomplished through o series of eloborate but replicoble procedures: judging, blacking, strotified
sompling. Becouse of this systematic sompling, the voriety (pemeation) is limited only by the somple size,
which is 128 content units and is probcbly adequate. The ficelity of the content units fa teacher-style ex-
pression is I'mited by the qualities of judging ond blucking. The content units should probobly be considered
realistic ond useful for studying teocher perceptions becouse they were spoken by teachers in the interviews
ond were considered unitary by the teochers who did the judging ond blacking. Presumobly, then, they ore
like the perceptual unik teochers operote with in their reol perceptions of teaching, in communicoting with

e¥.zr teachen or in thinking obout teoching, ond therefore they are suitable for manipulation.

Once the content units were constructed, many experimenin| procedures could have been employed

to structure them. The method chosen hos certain odventoges in terms of maintaining the genero! standard
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of recording teacher viewpoints. First of all, the sorting procedure does not add any extaneous, uncon-
trolled verbolization, such os would ask o teacher to tatk about the units, The task invelves the basic
perceptual process of simplifying the complex environment. This process is common to all people and is
necessary for thinking, for communicating, ond for interacting with the environment. Therefore the task
uses and evidences the very prucess which form the structure to be uncovered in Hie domain of substentive
substantive content. For the purpose of discussing the simplificotion process, two speciol terms will be de-
fined: coding and cotegorizing. These cre both considered part of the generaf process of simpfificatian,

but will be operationally differentiated in terms of the sorting fusk.

Perceer Formation

Of first concern in describing sorting behc vior s the reaction of @ teacher to the single stimulus,
the contwntunit. Coding is defined os the process of generalizing ond reducing, of simplifying o stimulus
to some essentiol representation of i1, Teacher code when they consider generol classes of events rother
than the continuous and urique happenings in the series of events that they encounter in the classroom,

This is evident in the Interviews, for example, when teachers communicate about genera! problems and
techniques in teaching spelling or maintaining discipline, without referring to specific events that they have
experienced in the clossroom. The teachers who pecformed judging ond blocking were coding, for they were
removing specificity from the stotements mode In the interviews. Operotionally, coding is considered to ba
the judging and blocking kind of simplification; it is also considered to take place when o sorter reads and

cemembers o particulor content unlt.

In the sorting task, coding is required of the teachers in two ways. First, o content unit must be
put in exoctly one cotegory, so some facet of it must be selected ond the content unit must be considered o3
il it contained only thot focet, The method of construction of the content units--in particuler, that the
interviewees, judges, and blockers were all teachers--tended to inture that from o teacher's viewpoini the
content uniks did each have one dominant idea. Second, the sorter, in manipuloting the farge moss of dota,
probobly hod to have tome shocthand, coded form of @ cantent unit just to keep track of his cotegories. The

undentonding mode and remembered of o content unit is called o percept ond represents o rather low level
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of simplificotion in the sense that teachers probably tend to hove foirly similor percepts of o content unii,
ord their percepts probably du not differ much from non-teachers. Evidence for percept formotion is found
in the obility of teachers to write o cotogory title on eoch new cotegory and in the ability of the judges to

cut up the interview fopes,

Discrimination of Content Units

The sorting process requires comparise. of content units. More exoctly, it requires com-
perizon of the ceded forms, of the percepts of the content units. Essentiolly, one does not compare vvords,
one compares understondings of words. Comparison of percephs is monifested in discrimination ond categori-
zotion. Cotegorizoticn in this speciol sense moy be considered os onother form of simplificotion. It i use-
ful in understonding the sorting tosk to differentiote the concepts of coding ond cotegorizing in these terms:
coding os perceiving o single content unit, colegorizing os perceiving several content units; coding os
forming simplified linguistic storoge of o content unit, categorizing os ottoching on outside linguistic lobe!
to o set of content unik. For exomple, when o teacher sees in on exercise book thot he is to nove students
repeat onswers to addition problems, he moy code that instruction to "having pupils repeat ofter the teacher"
which he moy consider in o category lobeled "dritl." Whether he uses the exercise moy then depend on his

ottitude toword drill in generol.

There is evidence foro cotegoricol fromework speciol to teachers in the verbolizotions ond com-
municalions thot they moke of thelr perceptions of clossroom teaching. Teachers ore colegorizing when they
use elements of their speciol vacobulory; for exomple, they lobel clossroom actions with such words os "drill”
ond "evoluation" ond "disciplinary™ ond they mean speciol things. There is olso internal evidence in the
sorting tosk, for commonalilies were found ocross sorters, ond sorters revealed to the researchers thot they
found the tosk "realistic," thot they were "comfortoble” obout their cotegories, that they had olways used

ond known such colegories,

The general research objective moy row be stated os determining focts cbout the coding ond
cotegorizing that teachers make of their hehaviors, experiences, ond thoughts concerning clossioom focili-
totion of learning. Conversely, the notions of cotegorizing ond coding provide o fromework for reaching on

understonding of the empitical results--~the dato--presented in Chopter 12, The sorting task did not require
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or ollow generation of verbol expression ond organization '. Instead,the expressions of perceptual organi-
zation were made through the items themselves. By forcing the sorlers to form categories and, in porticulor,
to put each conlent unit in just one category, the sorting tusk forced sorters to use their coding and

ond cotegorizing perceptual obilities and thus te reveal some of their percephual framework and

processes,

It should be noted thot the ossumptions about underlying prucesses of coding ond categorizing
do not explain how the sorting task works in the sense that no specific hypoihieses are made cbout the se-
quence of information~~processing steps involved in the manipulation, When are percepts formed ond re=
membered? When are percepts compared? When is internz1 reference mode to past experience? When are
systems synthesized? These ore questions beyond the scope of the present theory. For exomple, there are
certainly differences between the information~processing of the first item and of the succeeding items, The
experimental procedure ottempted to skirt such questions by randomizirg the order of the content-unit

stimuli,
b. ANALYSIS OF SORTING BETHAVIOR

The description obove of the coding and cotegorizing thot is hypothesized o take ploce in
sotting 1 phrased in terms of on individuol teacher-sorter, The manifest categorization of o particulor
teacher might be considered of inkinsic interest for in~depth analysit, but it would reflect, of course, the
particulor training, experience, ond penonality makeup of the teacher. In crder to reach o more genero!
understanding of teachers' perceptuol fromeworks, it is necessory ta consider the cotegorizotions of several
sorters. This is predicated on the belief thot teachens have commonality in their coding ond cotegorizing
processes. Obvious evidences of commonality are the common terminology of the leaching profession and
the obility of teachers to communicate with one another. Since coding and cotegorizing, in the sense
discussed here, ore evidently learned functions, it is reasonoble to infer commonality from the relatively

similor bockgrounds ond experiences of teachers,

! The monifest category titles ore exceptions, but it can be ossumed thot monifest cotegory titles served,
ot least during the soiling itsell, os orientation on the sorting boord.
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The daota from a sorting experiment consist of severo! categorizotions of o constant set of
content units. Such data are the input for loternt partition analysis (LPA). The mojor objective of the analy-
sis is to summarize the doto in such o woy that the major similarities and differences in the cotegorizations

or> mace opparent. The first summarizations of the dato for LPA are in the form of ¢ matrix called S.
§ = the joint proportion makrix

This s o rescaling of the kind of matrix illustrated in Chapter 1. An S matrix hos as many rows ond columns
as there are content units. All the diagonal entrles equal 1.0. An S matrix Is symmetrics each entry be-
low the diagonol equals the corresponding entry above the diegonal. A number in an § makrix corresponds
to a pair of content units, ond thot the number is the proportion of sorters in whose categorizations that
pair of content units appenred in the some manifest category. An S mohix is o summary or reduction of the
dato or sorting experiment becouse the complete information obout the monifest cotegories conrot, in

general, be reconstructed from S,

The rest of this section is devoted to explaining the features and computations of LPA ond, in
particulor, to showing the relotianships between the featyres of the lotent partition model ond the features
of the hypathesized psychology of the sorting experiment s presented in the previous section, The latent
partition model and its computotions are detailed in Appendix G. No cloim is made for the exact corres-
pondence between the latent partition and the psychofogical model, ond, in foct, no claim is made that
the latent portition model is accurate or even reasonable. Like oll mathemotical models, the lotent par-
tition model is on its foce inadequote. The Yatent partition model ignores the effect of order of presenia-
tion of content units and the consequent differentiol information-processing opplicotions; it specifies un-
usual constraints on ogreement of percept assignment; it tpecifies that the mojor sources of voriations ore
random ond independent, But the latent partition model lias not been proposed to provide profound under-
stonding of the sorting behovior. Rather, it hes been proposed ond implemented 1o provide an anolysis of
the dato of the 10rting experiment, to provide outomatic reduction end summarizations of an § matiix, to

provide o clearer pichure of severg! sorters® cotegorizations.
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Latent Cotegories

If there were two manifest cotegorizations of o set of content units, then one might const’der look~
ing ot the refinement categorization defined by them--that is, ot the irt ersections ¢’ the categories of vo

sels. [f there ure five content units:
A,B,C,D,E
ond the hwo categorizotions ore;

vAB) (CDE)
(ABC) (DE)

then the refinement categorliation is:
(AB) (C} (DE).

The refinement categaries consist of the content units that both sorters found similer. In LPA terminolegy, the
refirement categories ore called lotent categories, The lotent categorization is sufficient to explain each
of the manifest cotefories in tha sense that each manifest category Is either o latent category or e union of
| otent categories. The content unit discriminations belween the latent categories include oll discriminations

telween content units in both monifest categorizations.

The mothematicol representation of the lotent categorization is In the form of @ matrix colled

¥ (PhI):
§ = the latent category motsix

Phi has as trony tows as there are content unils and as mony columns as there are lotent categeries. fach
row of Phi corresponds to o content unit ond indicotes which of the lotent categoties the content unit be-
longs to. The row hos o | in the column corresponding to that latent category and 0's in the other columns.
Note that the lotent colegorizotion is assumed to have the same property os the monifest cotegotizetions:
each content unit must belong to one and only one latent category. The lotent categories are the features
of the latent partition model which correspond to commonality of perception, It is assumed that the sorters,

0s 0 group, recognize the latenl categories ox defining the essential discriminations among the content units,

O
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If there are many sorters and hence many different manifest cotegories, the simple concept of
refinement is not sufficient to describe latent cotegories. With even o moderale sample of sorters, it is
usual that no one pair of items ore alwoys together in the manifest categorizotions, ond consequently ond re-
duction, the number of fatent cotegories must be less than the jumber of content units. Thic motivotes de-

fining o probabalistic notion of cotegory similarity.

Probobility Transformation

For larger numbers of sorters, os noted, the lotent cotegorization cannot assume oll the dis-
criminations made by oll the sorters. As o doto analytic resolution of this problem, some further specifice-
tion is made about the relationship between the Jatent categories ons the monifest categories. In particulor,
o probobolistic model is defined for the sorting process. This model is structured with respect to o lotent
categorization such that a sorter's manifest categories represent probabalistic blends of lotent c2tegories.
Thot is, not only moy o sorter combine severol lotent categories, but he may ble. 4 several lotent categories,
combining theis items independently but with fixed probabilities. Thus o sorter moy have disceiminotions

in his manifast cotegcries which are not made in the lotent categaries, but such discriminations ore uisumed

to result from rondom assignment with probabilities which depend on the latent categories.

The individual charocteristics of o sorter are assumed to reside in the distinctive probability
patterns ond levels with which he merges ond splils lotent cotegories. In the lotent partition model it is

assumed thot each sorter's sorting process is chorocterized by @ matrix 1 (Pi).

1l = o sorter's probobility tronsformotion matrix.
This mottix is ossumed to have os mony rows as there ure loient crtegories, The number of columns in Pi
is distinclive for o sorter and is the number of monifest categories ir the model for the sorter. The enhies of
Pi define the probobilities for the sorler's random process. For o given contenl unit, the sorler is ossumed to
recognize the laten! caiegory of the content unit and then fo ossign it rondomly 10 one of the monifest cate-
gories occording to the proabililies given in the row of Pi corresponding to the lotent category of which the

content unit is o member. The ossignment of content units is assumed to be made independently.

It is difficult 1o put o substantive interprefation on the mat fces. However onother matrix

is definoble from the matrices; it is colled N1 (Omega).

N = the confusicn motrix.
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Omega is formally defincd os the averoge over sorters of 1l ﬂ.. {t has os many rows ond columns a3 there ore
latent categories. [t is symmelrici each numbes obove the diogono! is equal to the corresponding number
below the main diogomal. It can bz thown that o number in Omego, which corresponds to o pair of lotznt
cotegories, is the prebeoility, overoged over sorters, of the lotent cotegories being merged. More exoctly,
it is the probability thot eny particulor pair of content units from the lotent calegury will be put in the same

monifest coteyory. These probabilities ore colled the confusion probabilities.

The probability transformations in the model are feotures which correspond in two woys to
features in the psychologicol mode. First, the notion thot a content unit ultimately belongs to o lotent cate-
gory, that o sorter recognizes thai fact ond then ossigns the item according to his porticulor probabilistic worp
of the latent category, corresponds to the psychological notion that @ sorter forms u percept of o content
unit ina genenally similor monne: to the other sorters, ond then behoves occording to the percept identi-
ficotion. Secomd, the notion of confusion corresponds to individuol perceptual differences in the psychology.
There ore mony perceptual reasons for a sorter's tending to confuse or me:ge two loter.t categories. There
might be experimental error; perhups soma same sorters undersst.od the instructions differently and formed
oversimplified categories, Tnere might he experimentol differences; a primary teacher does not need oll the
discriminalions on Interrnediate leacher does, ond vice verso. The tarm "confusion™ is not intended to be

pejorotive but rather to irdicote individual differences with respect to group norms.

LPA Compulotions

The input to the LPA computations is on S rotrix derived from the resulls of @ strting experi-
ment. The objective is fo estimo’e the lotent partition parometers: the number of lotent cotegories, Phi,
and Omega. Tha details of the compulatiors are presented in Appendix G, but the following noles give o

1
general outline.

Fundamenial theorem. In Appendix G it is pioved thot unde. the ossumptions of the LPA

model
S - 52 = ¢ 0
where AZ is on unknown diogonal matrix colled the diversity matrix. This theorem is trve only in expecta-

tion but by the law of lorge numbers is ossumed to be opproximately hue with real data.

1
In the text of the report, no notational diffecentiotion is mode between porometers and estimates

O
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Estimation of the number of lotent cateaories . The number, L, of latent categories is

estimated as the number of roots of S which ore greater than 1.0,

Estimation of the diversity motrix. The diversity mateix is estimated by aa iterative pro-

cedire in which the initial estimate is equal to the complement of the diagonal ma.rix of the highast off-
diagonal eniries In S and in which the successive approximations are derived by reproducing $ -32 with ity

L largest roots and voctors and extracting the complement of the diagonel.

Factorization. Given the final estimate of the diversity matrix, o elgenioot and vector de-
compasition is performed:
2 2
$-a=TAaT,

where the columns of T"are eigenveziors ond the diagonal entries of the diogor.al matrix A2 are eigen:oots.

Rotation. The firs? L columns of Tere rototed by raw transve-imax rotation ylelding T'3.
The diagonal malrix ¥ is computed as the column sums of 18, and the Final estimates for interpretation are:

$=TeYand o=y ' Agy!,
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CHAPTER &

DNVESTIGATING SORTING BEHAVIORS AND SELFECTEL TEACHER CHARACTERISTICS

The complele series of methodologicel steus described in Chapters 5, 6, ond 7-~interviewing,
judging, blocking, sorting, LPA--has severol advontages for investigoting the substance ond stru-ture of
teochers' perceptions. For the vltimate substontive and structural results of this series, presented in
Chapter 12, the content unils wiich were used had been extracted by teachars from interviews with teachens
ond were felt to be on odequate ond reozonoble somple of teachens® octions ond beliefs. Thot is, they were
mraturol matericls for teachers fo consider in o sorting task. The sorting task ollowed teachers to manifest
their perceplual organizotions of the set of content units, ord LPA brought vt the commonolity of their
organ'zotions and patterns of deviotion from it, [t is believed that the latent cotegories ond the confusion
probat ilities represent imposton! ospects of the genera] quoiities cnd quontities of teachers' perceptuol frome-
works. Briefly, ihe series of methodologicol steps i3 ossumed to have pravided meosurement, or ¢ reasoncble

simulotion, of the o1dinary perceptual processes of teachers.

Sorting and LPA methodologles ore new research tools, ond the researchers felt it impertont
to relote the LPA-derived evidence of individual teacher differences with otlie teachar characteristics and
to invesligote ond demonstrate some of the feotures of sorting behavior, Individual variction In LPA is evi=
denced in Omega, the latent category confusion probobilily matrix, In that matrix, an entry corcesponds to
a pair of lotent cotegories ond is the probability, averoged over sorters, of uniform confusion (merging) of
the content units in the two loteni categories. ln the lotent pastition model, it is axplicitly ossumed thot
sorters differ In their confusion probobilities, ond that these differences are the source of the dilferences be-
tween the latent cotegories and on Individuol sorter's moaifast cutegories, |4 thera are tevero! subgroups,
ossuming @ constant lelent portition, is described foler in this chapter, This technique leads to a technique
for comporing the latent cotegories of several different groups, Initially, separale confusion matrices were
calculoled for four subgroups of the 33 teochern who parlicipoted in the major sorting experiment, Syste-
matic differences, In the confusion probobility levels, were observed between the groups, However, because
the tomple si2es Involved were smoll, the ochwol differences observed could not be corsidered definitive.
Corsequently, three new sels of dote were gothered. In this chopter the intent, the background, and the
technologicol and theoretical developments of these three studies ore exploined, Then, In Chopter 13, the

results ond inteipretulions of the analyses of the new dota are presented,
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The major disadvantoge of the procedures outlined in Chapters 6, 7, ond 8 is thot they are
very time-consuming. In porticular, the extensive work required tor the construction of the content units
seems justifioble only when o domain of content is corsidered to be of greol importorice for emplricoi
study, hecouse o sorting task which Involves the use of such content unils requires considerable time for
reading and physicol manipulation, Yet to investigate individual differences in sorting behaviars, it wes
considered necessary to have large samples of sorters sa that experimeniol manipulation of teocher charac-
teristics and of sorting conditions would be possible and sa that standard statistical methcds would be oppli=
cable. For *nis reason, a modified sorting fosk wos develcped which operated according to the general
princ’ples of the complete methodology but which required much less time. This speciol sorting tosk involved
the use of education-relevont verbs as content unils, and sets of verbs were presented to sorters on computer
punch cards. With this modification, the sorting fask could be cdministered to large groups of teochers, und

their cotegorizations couid be autematically put into the computer for analysis.

This chapter has two sections. First, the verb sorting task is defined and comments are made
obout its substantive value with respect ta *he more general methodologicol procedures presented aarlier,
Second, the specifications and purposes of the three new sorting experiments are exploined. The latter dis~
cussion {s interwoven with the presentotion of the LPA thecratical developments which were necessary for the

analysis of the new dato,

a. VER3 SORTING AS AN EXPERIMENTAL TOOL

To sove time in constructing content units end in sorters' reading and manipulation of them,
the sEmuli hod to be 1educed to singls words. But, for the purpose of studying the perceptual frumework
of teochers, this implied o loss of meaning; single-word items would be more like the titles sorters
ottached to the cotegories of interview~derived content units than lika the conlent units them:elves. Thet
is, single-word stimuli ora not reosonoble maleriols for natural teacher perception. A theory of perception
in @ sorting tosk might be logically divided into two parks: first, monipulotion processes, which involve
remembering and sequencing comparisons af stimuli, and second, depth processes, which migit involve
anolyzing the syntactic and semantic values of the stimuli ond ossocialing them with post experience
ond perceptions, The informatian derivoble from a sorting tosk in which single word stimuli are used is
more closely related to monipulation processes thon to depth processes; the matetiol needed for deeper per-

cephuol processing does not reside in a single word, Substontive interest of single-word stimuli is based on
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tho fact that teachers make associations with single words, and thus inkoduce more complex informotion into
the processes. Although the following description of the sorting task [s presented in terms of using verbs as
con'ent units, somewhat longer stimuli coutd be used with suitable modification. In foct, the use of computer
punch cards is generolly applicable if the content unils can be pre-printed on o card; the requencing and
arrangement of the decks can still be done by the computer, and sortirg results can still be directly "nput

to the computer,

The problem was, then, to devise a set of content units which would be useful ond meaning-
ful In the study of teachers' perceptions of classroom learning. |1 wos considered essentia) that the set be
grommotically homogeneous so that grommatical type would not be confounded with the substontive meoning
of o word. Among the possible grammatical types of words, the class of verbs was found to be richest for
this subject. There is o large rumber o unombiguous, simple verbs which describe unikary classroom actions.,
All verbs celected were phrased in present tenss, third penon singulor. The verbs were chosen by the re -
searchers, Two aids were employed for selecting an initiol set of verbs. First a rough ud hoc clossification
of the things that teachers da was constructed, and verbs were selected which belonged to the closses.
Second, standard education textbooks and laxonomies were searched forverbs . Also, several pretests
of the sorting taik led to refinement of the initiol 1ist; some verhs wese found to be ombiguous, soma were
found to be unkrown to the sorters, some wers too generol in comparison with the others. The finol set

of 50 verbs moy be found in the tobles in Chapter 13,

The use of single words {verbs) made possible simple and rother complete gutomation of tha
sorting task. Fin, the materials for o sorter were prepored by computer. A deck of computer punch cards
wos p:epoied with one verb per card, This deck was input to a special computer program which caused many
coples of the deck to be punched, each of which wos individually randomized in arder, These decks were
run threugh a stendord IBM machine which printed eaca verb ol the top of the cord. Anuther IBM machine
collated o supply of 25 blank cords ond twa specially punched Identification cards for each deck. Al the
top of Figure 8.1 the order of the deck of cards given a sorter is pictured. A sorter received such o deck

and a booklet of instructions, After the inshuctions were read aloud by o researcher, sorting begor.

The instruction bookles given the sorters is presented as Appendix M, Logically, It consishs
of tva portst operational directions, irdicating whot the torter wos o do ond 3n what sequence; nnd sub -

stontive directions, Indicoting whot volues and judgments were to be used as sorling criterio.  The opera-

ERIC

142




120

BEFORE SORTING:
Mar.lla Cards
with Verbs

Manila Card with
{dentiflcation
Number

Blank Yellow Cards

Manile Cord
with Tob

AFTER SORTING: Extra Yeilow Cards

= l

[Manila Verb Cords i

Yellow Cord . |
with m;.’

Yellow Cord
with Title

S

Monita Cord with
{dentification
Number

—

Manile Card

with Tob

Figure 8.1 Arrangements of punch cord decks
in verb sorting experimenhs .

O
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tional directions are summarized in the flowchort given os Figure 8.2. The substantive directions ore scat -
tered through the Instruction booklet. A careful examination will verify that they are non-speciol. The
sorting wos not to concarn "any evaluation or {udgments of 'goodness’ or 'badness'." Other than that state-
ment, the substantive directions corsisted merely of repetitions cnd permutations of the phrase "kinds of
behaviors far facilitating learning in the classroom™ os the criterion for sorting. Because the verbs

were such obvious cantent units, becouse their meanings with respect to teaching were so well-defined, ony

fusther substantive direction would probably have dictated the categories.

Teachers finished the sorting rask in 15-60 minutes, No time limits were set, although
there may have been group pressures to stop, because tha experiment was alwoys given in farge groups. When
he finished sorting, o teacher was osked to collate his cards into the arrangement illustrated ot the bottom of
Figure 8.2 and to return the cords in ¢ single deck. The arrangement of the verb cords and the position of
the blank separator corct allowed Identification of o sorter's cotegories. Furthenmare, the special sorter
identification cords headed each dack, so the entire set of decks from on experimental session covld be
collated Into o single deck from which oll the informction of the experiment could be reirieved. Speciol
progroms were written to have the deck printed, 30 visual exaomination ond exemplification of the cotegories
could be made. The merged set of decks served as direct input for the LPA computer onalysis progrom. With
proper administrative prozedures, the length of time between conceplualizing such on experiment and ob-

teining the analytic results can be made very shorl,

O
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READ
THE INSTRUCTIONS

>

Pick wp
the firgt verd card.

»

Congider the verb
in terms of your views of
faciiitating learning.

»

Use the card
to start your first pile
and jot wour idea on the
eard.

»

Pick wp
the next verd cand. J

»

Corgider the verd
in terra of your views of
facilitating learming in
relation to the verbs al-
ready sorted.

v

Deeide whatker
your tdea for this verb e
atmilar to ones alreay

lecrted. (}._ 4__1

scrted.

no

WHEN OUT OF CARDS:

Decide whether
your categories are a sat-
iafactory representalion
of uour views.

>

If not,
make chanoes by ewtltching
eards or bty aplittina or
combininag piles.

>

Put a blamt card
on top of each pile and
write a title for the pile
on the card.

..

Fut the piles
tn a atrngle deck, with w01-
uged blark cands on top.

Put the card in tre pile
wkere you think {t dbelonae

Vae the card to stert
a new pile and Jot a note
on £t of wour {dea.

\

rext colwm.

Pick w the nexrt cand
amd repeat the procees.

IP OUT OF CAPDS:
ollos {ratructiona in the

J

v
RETURN THE DECK.

Figure 5.2 Flowchor! of Tnstructions for

sorting verbs.
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b. EXPERIMENTATION WITH VERB SORTING

The remainder of this chapter explains tha three verb sorting experiments which were con-
ducted. Detailed specifications of their operotions, purposes, ond results are given in Chapter 13. The
discussion here canters on the theoretical developments which were mede in order to amalyze the new dato.
The discussion begins with on explanation of the extended analysis of tha dato from Sorting Experiment 3.
These computations, os ncted cbove . were exploratory and experimental work; they were not definitive be~

couse of the smol! sample sizes involved. In general, the goal was o obtoin measures ond correlates of in-

dividuol differences in sorting.

Extended Analysis of Sorting Experiment 3

As noted, individucl sorter variation is accounted for in the latent partitior. model primarily
by the lotent cotegory confusion probobilities. h is explicitly assumed that sorters differ in rheir confusion
probeoilities, so subpopulations of sarters within o defined population may be expected to have choracleristic
levels or potterns of confusion probabilities. If o lotent categorization is adequately determined for o group
of sorters, the latent categorles will suffice to describe any subgroup, though the confusion probabilities
averaged for the subgroup may not be identical with the same probabilities avercged for the totel group.
Suppose thot S is the jaint proportion matrix computed for tho_ total group ond thot Si is the joint proportion

matrix computed for o subgroup. An LPA resolution for the total group oppears as:
[}
S~ A2 =104,
where 62 Is the diversity matrix for S, & is the latent category malrix, and (1is the confusion motrix far the

toiol group. To estimate the eonfusion matrix overoged over the subgroup, the following equotion must be

solved for (} ,
2

S;-8 =¥
where Alz s the diversity malrix for S, ond where 0, is the confusion molrix averaged over the subgroup de-
fining S'. If Ai2 is estimated, then (0, may ba estimated by the method of least-tquores:

=40 (s, 0,0 4

i i o !

where § * is the pseudo-inverse of § . If there are severol subgroups, then the computations may be repeated,

ond severol O matrices will be oblined.
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The sorters for Sorting Experiment 3 hod been selected according to o hierarch.cal stralifica-
tion of the defined population of full-time elementary school teachers in Wisconsin. These sorters could be
divided according to grade level taught {1-3 versus 4-8) and occording to number of years of teaching ex-
perience (1-11 versus 124). By the technique described above, separate confusion matrices were determined
for each of the marginol subgroups: primory grade level, intermediote grade level, low axperience, high
experience. There were ohserved systematic differences between the probabilities for these four groups. It
was apparent that the confusion for some of the pairs of latent categories could be traced to particulor kinds
of sorters; and it wos opparent that one group (primary grade level) had systematicolly higher confusion proba-

bilities,

Verb Sort I: the Psychological Co:refates of Sorting

The Tnimediote substantive issue which arises from considering the verb sorting experimental
technique is whether the number and variety of o teacher's categories are more o function of his bosic cog-
nitive characleristics than they ore of his specific perceptions of teaching and facilitating learning. Do
psychologicol meosures not dependent upon the subject matter of teaching account for the variation omong
teochers' cotegorizations of teaching-refevont stimuli? A similes question arises concerning the personal
ond professional choracteristics of o teacher. The Verb Sort | experiment wos conducted to provide some in-
formotion on the correlation between (1) personal ond professionol characteristics of tcachers, (2) basic cog~
nitive style meosures of teachers, ond (3) meosures of the number, variotion, and substonce of categories re-
sulting from teochers’ verb cotegorizations. The details of the somple of sorters, the voriables, and the re-
sulls are presenteu in Chapter 14, There were ten voriobles in oll: three measures of personol and pro=~
fessiono) choracteristics, two measures of cognitive style, and five measures of sorting behavior. The cor-
relation matrix wos compuled, ond o factor onolysis of it wos performed lo moke clear the differentioted
relationships among the variables, Significant telationships were observad between and among the personal
and professional characterishi. ¢ and measures of cognitive style, ond significont relationships were observed
within the meosures of sorting behovior. But no significant relotionships were observed between the set of
sorting behavior meosures ond the other two sets. The conclusion is that the measures of sorting behavior

ore not correlated with the persone! ond profess’onal or the cognitive style mecsures.

O
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Of special interest here ore the sorting behavior measures thol were constructed. To utilize
the full range of responses obizined with the other measures, it was dasirable to obtain individual sorting
measures for each subject in the experiment, Of the five measures developed, faur were simply related to
the category sizes that the sorter produced; in fact, the four measures were the meoan, storidard deviation,
skewness, and kurtosis of category size. The mean, of course, is inversely relcted to the number of cate-
gories, since the number of verbs was fixed. These four measures are purely "sarting behavioral™ in that they
ora not directly relaled to the substance of categories. The fifth meosure, colled "Protatypic Dir=ardonce,”
was designed ta measure the extent to which the composition of o sorter's cotegories differed from the com-
position of the latent pariition. It is formally defined os the sum of squares of the differences between the
enlries of the lower off-diagonal triangle of the joint proportion matrix for the somple and the carresponding
eniries of the joint occurrence matix for o sorter. in this complicated sum of squores, o large weight is
given to a sorter if he puls together verbs which are rarely put together by other sorters ar whan he puts in
different categories verbs which are usually put together by other sorters. Thus o high sum of tquares is o
function of content variatlion, and it indicates o lack of concordance with the other sarters. Because the
prototypic discordance meosure depends on putting togetiner porticulor verbs Tn conjunction with whether the
ather sorters found them alike, the meosure is relcted to the substance of the sorter's cotegories. The
enhies in the [oint proportion moirix are o direct expansion of the confusion probobilities far the group; if o
sorter has a lerge pratolypic discardance score, it is inferred that he hos made mony verb ossignments which
ats not proboble according to the average confusion probobilities. Thot is, the sorler hos confusion probo-
bilities which differ from the overoge confusion entries. The mecsure is found In this somple to correlate
with mean cotegory size ond with varionce of calegory size; the meon of the meosure is ebout 190 ond the

variance is obout 73. Further use of oll five measures wos made in Mie next verb sort experiment,

Verb Sort 2: Studying Chonges in Perception

Arother primory substontive question concerns whether the categories formed by o sorter are
stoble over time. Is the cotegorization that o sorter monifests ot o particular time merely @ whim of the
moment of does it reflecl Qualities which ore unique ond stalic in him? The latent portition model does not
specify thot o sorter should, undar repeated sorting, olways form the some cotegoties; rather it specifies thot
the sorter detives his categorizotion each tire according to confusion probobilities which are unique to him

ond shoble acrom time. These confusion probabilities determine the pottern ond not the exact specificotion
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of the cotegories that the sorter forms. U

To exomine constancy ond change ove- nme, o somple of shudent teochers wos given the verb
sort procedure befcre their internships o~ ihen eleven weeks later, ofter their internships. The delails of the
somple, the administrotior, urid the resulls orw explained in Chopter 14, The sorters did not form tha some

cotegories both times, but there are indicotions of o generol effact over time=~presumobly a function of the

teaching experience--and of some constancy in the individual sorters' cotegorizotions.

The initiol onalysis of Verb Sort 2 utilized the meosu.es of sorting behovior developed for
Verb Sort |, For ecch sorter, twelve meosures were computed. Eight cf these measures were the moments of
cotegory size , taken 'before' and 'ofter' the teaching Internship. The other four measures were protolypic
discordance measures: the before cotegorizotion compored 1o the before ioint proportion mateix, the before
cotegorization compored 10 o combined before and ofter joint proportion matrix, ond the wo corresponding
measures for the ofter cotegorizotion. The intercorrelotions were computed for these twelve voricbles ond
o foctor onalysis wos produced for disploying their differentiol relationships. Four factors emerged ond they
were clearly structured: two foctors before were poralled 1o two foctors ofter. Significontly, each pair of
before/ofter porolled factors wos correloted, indicating thot some busic individuol inclinations in the
sorting task ore constant over ti-a, even with on intervening lieotment. But the meon cotegory size wos
significon.ly lorges for the ofter data thon for the before. This indicoted change ond suggested further

onalysis.

A Lotent Pactition Anolysis of the combined before ond ofter data wos performed, ond sepo<ste
confusion matrices were determined for before ond ofter, Of the higher confusion probobilities, each overoge
for the ofter cotegorizotions wos higher than the coriespording overoge for the before categorizotions. But
there oppeared to be no changes oter than this general difference in level of probability; the pu.icin of con-
fusion probabilities wos essentiolly the some. An ottempt is made in Chopter 13 1o interpret this general

increase in confusion ofter tha intemship teaching experience.
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Verb Sort 3: The Perceptuol Frameworks of Different Kinds of Teachers

A third substantive question cunzerns whether teochers working under different ~rganizational
conditions differ in perceptual structure, A series of eveluation meetings of the staffs of school districts per-
ticipating in the Wisconsin Improvement Program provided on opportunity to administer the verb sort exoeri-
ment to o large number of teachers ond teacher interns, (Elementary ond sezondary teochers ond internis par-
ticipated, but only the elementary dato are reported here.) The group of soiters consisted of teachers ond
Interns; furthermore, each jeacher or intern was in either o teom or a non-team orgonizational situation. The
LPA computations were executed on the combined group of sorters, and separate confusion mairices were com-
puted for each subgroup ond for the marginal subgroups of teachers and interns. Specification of the somple,
the administration, ond the results are presented in Chopter 13, No substanticl differences were observed
between teachers ond interns as 0 whole, nor between team ond non-teom teachers. However, non-teom
interns wera found to have uniformly higher confusion probobilities thon teom interns. Further discussion of

this phenomenon is gresented in Chapter 13,

In computing the LPA resulls for this dato, o slight modification of the LPA computational
scheme was employed. The number of latent categories selecied far anolysis was larger than that indicoted
in the preliminory LPA outputs. In anticipation of substantial differences in the pattern of confusion proba-
bilities across the subgroups, it wos decided to have small lotent categories so thot the pattern differances
would be moce clearly interpretoble. However, the pattern differences failed la materialize, ond the lotent
categories are unneressarily fine. Thot is, while they are o sufficient set of categories for represenlirg the
lotent categories of the sorters, it Is not necessary to bave 30 mony cotegories, It is interesiing to contrast

this se} of lotent cotegories with those presented for Verb Sorts 1 ond 2.
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CHAPTER ¢
CONSTRUCTING QUESTIONNAIRES FOR INVESTIGATING VIEWPOINTS

The development of three ancillary studies using conventional questionnaire procedures ore
presented in this chopter. Described in the first ond second sections ore two studies conceived ¢3 wite "otive
opproaches to the categorization methodology for the investigation of teachers' views conceming the fue li-
fution of leoming. Both studies involved the preparation of questionnaires occording to @ priori item defi-
nitions ond the measurement of teachers' perceptions by means of o seven-psint response scole rother thon by
a qualitative technique such os the sorting procedure. It wos expected that the information resulting from
these studies would be of a different kind thon the knowledge obtained by use of the cotegorizotion method-
ology. The third section of the chapter describes the construction of a questionnai:s for measuring teachers'

instructionnl cooperotion.
0. QUESTIONNAIRE ITEMS DEFINED BY MANIPULATING CONTE! .0 @ NITS

Cotegorization methodology provided an opproach to the explicotion of teochers® views. In
this opproach, :Ye substance and structure of the explicotion teceived movimum input from teochers' per-
ceptions ond cognitions. Cotegorizotion methodology severely restiicted the influence which non-teachers,
including the reseorchars, could exert. To Investigate the effect of imposing substance ond structure based
on a priori consicerations, the researchers manipuloted teocher~described content units to transform o set of

stimulu? units into a yuestionnoire of a kind frequently used in observing ond roting teacher behaviors.,

Severol investigators in the field of education have used such quertionnaires to investigute
teocher-leoming behovior In the classroom {Ryons, 1960; McGee, 1954; Michels & Helson, 194%; Hunt &
Volkmon, 1937). These questionnairesusually consisting of severol itemt written from o theoreticol or logicol
base, ore arranged in o rondom order and presented to the respondent. The meosurement of responses to
Nese items often tokes the form of @ Linkert-type scale such cs: 1) strongly ogree, 2) ogree, J)
neutrol, 4} disogree, ond 5) shongly disogree. The directions usuaily require the respondent to register the
extent of his ogreement with the item by ¢ircling @ point on the scale. It is important to note that the re-
actions of the respondent must be filtered ihrough the scole and that, whether or not the respondent ogrees

the item, the item moy :+ill be o very efficient way to accomplish a required end. For examp'e, o~ item on
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a political ottitude questionnoire might read: "[t is olwoys best for a politicol candidate 1o be on intimate
terms with the political machine of his ward." A respondent to this item might disagree violently with the
stotement involved and yet the item moy describe the only way for o political candidate to get elected ino
particular city. The point is that tha type of sccle used to measure responses to o questionnaire is depen=
dent upon the results desired. If one is interested in measuring the efficocy of a proctice with a question=-

naire item, then one must devise an appropricte scale.

There are many ways fo write or construrt an item to be used in o questionncire. Techniques for
{temewriting are based on criterio, either implicit or explicit, which item-writers develop with proctice in
theirort. According to tbel (1951) "In cctual practice item ideos ore seldom formolly stated, Uswally

they exist only tempos.rily ond with no verbal explicitness in the mind of the writer."

The main purpose of the entire project, that of explicoting teoche: viewpoints, dictoted thot the
opproach to item-writing be goal~specific. There were conventioral restrictions ploced on the expesimental
procedures described In this chaopter. Tha authars feit that o certoin degree of scientific rigor could be op-

plied to item=writing procedures per se. Accordingly, the following criterio for item=-writing svolved:

Criterion

1. Meaningful From the viewpoint of the clossroom teacher the items should be mean-
ingfully stated in temms of real clossroom situations,

2, Behavioral insolvement Item situations should involve some octions or interaclions of teachers
ond pupils ond, If possibla, o reason for the actions,

3. Learning oriented Actiors reflected in the items should be relevont to change or poten=
tlal change in pupll bebavior, thereby signifying relevonce for
{earning.

4. Generlizoble The situation ond item should be stoted so that ony teacher reoding the
stotement covld identify with that situetion in tenms of teaching be-
havior.

5. Velid ltem content should be volidated by using ttolements of teachers con=
cerning the realities of the classroom.

&, Continvous tco'e A continuovs 1cale with specified alternatives should underlie the

options for responding tfo iters.

These criteria were observed in develaping items for on inventory. For example, in criterion

six above, the specifications for an adequate scole evolved from the belief thot general stotemenhs of the
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the continua were unaccepioble, i.e., the continuum

Agrees fo Disogree

would be corsidered unsotisfactory. The specification of o specific continuum, however, is relotively

simple. For the continuum of agree-fo-disagree, the specification can be made os follows:

Agree that this fo Agree thot this
will facilitote will not facilitate
learning learning

The need for siich specification is illustrated by the fact that scales described in general terms are ombigu~-

ous, and the underlying criterio for any judgment is unclear on such scoles.

In constructing conventional items, the typicol procedure is to ocquaint o subject -maiter ex-
pert with the research gools and to hove him write the items. However, to moke the inventory correspand
1o the sorting experiment as nwch as possible, it was decided to use the some content unils os ‘were used in
the sorting activities to generate invealory items, Keeping in mind the criteria ond given the desire to use

comparable stimulus material, the researcheri could construct items according lo the following steps:

Procedure

Purpose

1
}. Identify sets of content units Exomine output of LPA ond nate homogeneous ¢'usters of

conlent units (LPA categories) .

Deduce the meaning of o content unit In terms of relevant

2. Identify k ints of each :
co:anf;n' u:% P! teacher proctices and underlying leaming issues.

for each content unit write ot least one item, [t ma be
necessary 1o cefer to the interviews to provice materiol
for the situationa! context of the item.

3. Construct ikems

4. Summarize homogeneous groups For all items whose stimulus units lood on o porticular LPA

1 category determine the dimensions of common meadning
ol Tems for powb’le use 1n constructing artificiol (non LPA) ftems.

.

! Lotent Portition Analytis. Sea Chopler 7 and Appanli G,

O
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Canstruction ¢ f an ltem

Content units from pilot sorting experiments were used os stimuli for the generation of
situotional items. Situational items use the content unit as @ nucleus but are embedded in o situotions!
conlext detailing some exomple of clossroom behavior. The situaticnal items were writien by on ex-
perienced teacher on the basis of his perceptions of how the content units related ta ochual clossroom
silcations. From these situational items (opproximotely 100), those derived from the content units con-

toined in the LPA were selected for review.

Figure 9.1 11 on exomple of a content unit ond the situational item constructed from it. This

item was actually used in the inventory.

Content Unit

This teacher, as o means of punishment, will give o student an extra ossignment such os o report on
o certoln subject or person to be completed during recess when the athers are privileged to be out-
side ploying.

............................................................................................

Sihvational [tem

Milss Roberts gives pupils extro assignments Embedded stimulus unit

os punishment for misbehaviar, She requires This section repeots, with os little

that the assignment be completed during re- chonge os possible, the essential

cess when the other pupils are outside playing. characteristics of the blocked item.

"Don, you are b sty In this recess and write Sihuotional _context

o report cn the life of Thomos Edison. Muvbe This section relotes the described

this will help you to learn to control your aclivity 1n persona! terms to attempt

tongue.” to create respondent empothy.

In this sihvation the practice of glving on Chorge

assignment for disciplinary purposes...... This section summarized the ocliviz ond
directs the respondert to corsider his

arswer in terms of the focilitation of
leaming scale.

Scole
bomtot ! Stighi 3 4 5 $

! Ight tel S
Focilitote Facifitafes (Moderately Sreatly.
Learning Learning Leoming Learning

figure 9.1 Arotomy of on itam from the Inventory of Clossroom Learning Situations
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After oll the situationol ilems were wrilten, they were evaluatad by the project stoff on
the basis of fidelity to the content unit, correct English usage, and clarity. The situational items were
then returned to the teacher—outhor who revised or eliminated them. The final result was a series of sibu-

ational items, relatively clear of ambiguities, which represented the content unils derived from the 15

LPA categaries.

Inventory Mode!

The situotional items were opplied to an invenfory. Anclysis of 100 blocked items re-
sulted in 15 latent cotegories within which the content units were grouped. To obtain an item pool for the
inventory, several of the highest loading content units were chosen from each lofent cotegory and used as

stimulus units for the construction of situational items.

There were some LPA categories which hod few high-looding content units and thus were
not distributed evenly across lotent categories. The optimo! number of items for e Inventory of Clossroom
Leorning Situations (1 CLS) was judged to be 50, ond since elimination of some items had reduced the pool
of useable items to less than 50, the item pool had to be increcsed in two ways:

1. Some [tems were developed from content unils which had never been Included in

° sorlira. experiment or o Latent Portition Analysis Each item which wos based on
one of these anolyzed content units was assigned logically 1o o cotegory of question-
naire items on the basis of its content,

2, A few sitwotionol items were constructed from content units which either did not load

highly in ony category or had relotively high loodings on more than one category.

Twa sitvational [tems were rondomly ossigned to each page of the Inventory, and instruc=
tiors ‘or respondents were given on - fint two pages. See Appendix | for the instructions and somple

items from the inventory. The irstructions were conventioral, and were designed ta impart a set for

*facilisation of learning, ™ the same et that the cesearchers attempted to Impart o the sorters,

! All 32 recorded interviews hod been converted b( meors of the judging-blocking content analysis
routine, and such a lorge quantity of content units could not ell be included Inthe sarting studies.
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b. DESIGNING QUESTIONNAIRE ITEMS ACCORDING TO A PRIORI FACTOR DEFINITIONS

The previous section described one opproach to imposing logically derived substance ond
struchure on teachen' perceptions. A second experimental study wos developed for furthar investigotion
of the Imposition of substance aird structure. This study Invelved the comstruction of o questionnalre in
which the ftems were derived by considering interviews, content units ond literature on clossroom teaching
os source materiols for the logicol definition of substance and structure. The questionnaire which wos de-
veloped used the same response scale os the Inventory of Clossrom Learning Situatiors described in the pre-

vious secltion.

As an olternative ond simultoneous opproach to the systemaltic explication of teachers'
clossroom 1eaching behavior, o search wos mode for fodoulof!eclfng teacher behovior which could be
molded into items for an inventory constructed occording to o factoriol design. The question under study

wos: Can items be constructed 50, that the results may be analyzed occording to o factoriol ANOVA?

The outhors thought it desirable to develop such an Instrument, and the Inventory of
Teacher Pioctices and Learning Situations (ITPLS) evolved. The empirical woark in the deve'opmeny of
ITPLE invol ‘ed developing o set of test items which were descriptive of different clossroom sihuations ond
structured In terms of o complets foctoriol design. liems developed from this viewpoint may be regorded
os experinenil Ireatments, When a questionnaire is planned according to an experimental design,

stolistical analysis of the main and interaction effects of the defined foctors is possible,

The research procedures for developing ITPLS involved four steps: 1) dufining factors, 2)
detigning hee inventory ond item typas, 3) comstructing test jtems ond o test inventory, and 4) odministerirg

the inventory 1o two groups of subjechs,

] . ] .
which E:ron refers here to construch defined prior fo experimental manipulotions, nat to the dimersion

nNved through the use of factor analyses,
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Selecting Foctors

From the corsideration of teacher interviews, teaching experience, and relevant
literoture, four selected mojor sources of variotion were hypothesized to influence clossroom learning
sitwations ond teaching practices. These sources of influence arej{a) the grade level of the closs of
pupils, (b) the subject matter being taught, (c) the teocher's oppreach to tnstruction, ond (d) the method

of instruction,

Designing the Inventory ond [lem Types

Hoving delermined the general boundaries of the factors, the reseorchers possibly concephu-
atized two distinct and meoningful levels of each of these four foctors. Consequently, a totol test inventory
wos desiyned according to o complete 24 foctoriol experiment in which each item wos @ "treatment”
specified by combining levels of each of the four facton, Structured in this woy, the total fnventory con-

sisted of 24 = 16 treatmenls, or item types.

The following plon wos used in defining the factors, and levels of facton:

1. Grode level First grade Sixth grode

2, Subject molter Skill le.orning Content leaming
3. Teocher opproach Teacher-centered Pupil.centered
4, Teoching method Dril) Discovery

Groda level (Factor 1), The levels of this factor, the first and sixth grodes, were chosen

becouse they are the extremes of the elementory grades. Using extiemes maximized the opportunity to
observe ony differences in teochers' judgments that might occur os a result of voriotions due to grade

level,

Subject moter (Foctor 2),  This foctor wos diviced into two fevels on the basis of whther

the subjechmatter areo involved the ocquisition of a skill or the learning of subject motter content, Sub-
ject matter involving skill learning arbitrorily included arithmatic, social studies, and literoture. To re-
duce the likelibood of bios that might be associated with a specific subject matter area, each subclanifi-
cation was included oppoximotely the tome number of times; the porticular subclossification for any

nbject-motter item wos ossigned randomly.
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Teacher opproach (Foctor 3). The teacher-centered opproach ond the pupil-centered

opproach were distinguished os levels of this foctor on the bases of the locus of control of the activity
described in the item ond the direction of the described pupils’ ottention. In the teacher-centered
approach, the locus ond direction were oriented to the teacher; in the pupil-centered opproach, t.e

locus ond direction were oriented to the pupil.

Teaching method (Foctor 4). Level one of this foctor wos dritl or rote leorning octivilies;

discovery, the second level, referred to ottempls by the teacher to develop pupil understanding through

procedures aimed ot stimuleting insight withoul recourse to rote memarization ot rigid learning routines.

The final decision in completing the experimental plon wos to specify the number of items
to be written for eoch item type (treatment) of the inventory. The objective here wos ta obtain o stable
estimate of the mean response for each item type while keeping the inventory reasonably short. On the

boses of reliobility ond the time required for test administration, four replicotes were writen for each

item type.

Constructing Tes) |tems

Once the foctors were defined, two tosks remcined for the completion of the inventory:
o) o listing of severol s tatements for each factor level which would 1 rovide olternotives for the final sub-
stantive preparotion of the items, ond b) o scheme by which each itcs could be unifermly drofted ond com-
pleted so that teachen could respond to the whole item in 0 meaningful woy. The content of each inven-
tory item wos sefecled from o lentative list of statements corres ponding to each of the 16 item .ypes. The
listy were developed by surveying the results of interviews with teachen, by visiting clossrooms, ond by

onalyzirg the content of the propoted items with on experienced leacher,

The scheme for writing each item into o tatal stimulus unit couted some initial difficulties,
The structure which evolved conmined four parts corresponding to the four factors. The structural anatomy
of one item is presented in Figure 10.2, where the underlined information indicotes the levels of the factors
specified for Item Type 16, thot is, sixth grode, content-learning subject matter, pupil-centered opproach,
ond discovery method. Eoch responding teacher wos osked ta moke o [udgment, based on his own experi-
ence, on edcn .tem In terms of the situation described ond it effect on the facilitation of pupil learning.
This judgment was made on the seven-point response scale, on which '0* indicoted no focilitation of leam-

Ing ond '6* Indicated great focilitotion of leoming. Appendix J contains the irstructions for and other
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Factor Level Inventory [tem
1. Grode feve) 2. Sixth grade A sixth grade teacher is conducting o science lesson
on concove and convex lenses. On the science toble
[, Subject matter 2. Content learning is a display of lenses.,

Il Teocher opprooch 2, Pupil-centered

1V, Teaching method 2, Discovery

{ Response Stimulus)

Scale
0 B 2 3
Dos: Not Slightly
Facilitale Facilitotes

The teacher's instructional procedure is to have small
[

roups of pupils work sogether trying 1o figure ouT fhe
differenfetlechs of the %o fenses,

Her puspose is to enable the pupils to goin_insight
into the principles of refraction,

In this situation, to what degree will this teaching
proctice facilitate pupils® learning ?

4 5 6
Moderately Greatly
Cy- Misates Facilitotes

Figure 9.2 Anatomy of on item from the Inventory of Teaching
Practices and Leorning Sitvotions (Type 18).
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c¢. A MEASURE OF TEACHERS' INSTRUCTIONAL COOPERATION

A major reason for initioting the project was the need for investigating the influence of
different kinds of staff organizations on teachers’ views concerning the facilitotion of learning. Inpar=
ticular, it wos expecied thot teachers working in instructional teoms would hove different views of focili-

tating learning than would teachers Instructing in non-team teaching stoff organizetions.

Two bosic difficulties were encountered in designing such o comparative sivdy. One diffi-
culty wos the need for defining a bosis for unbiased comparison of the different kinds of teachers, the solu-
tion to which wes the development f cotegorizotion methodology. A second difficulty wos the need for dis-
tinguishing between teachers working in teom-teaching stoff organizations and those working in non-teom
organizatiors. Thisdifficulty existed primaiily becouse mast teachers feet they are members of @
siaff team, ond thot they do work 1o some exient, with ather t;ccheu. A survey of the literature an the
charocteristics and definitions of instructionc! teoms strangly suggested that colloborotion among teachers
was more precisely conceived os o cantinuum of cooperation than os o distinclion bosed on staff organi-
zation characteristics. Even in teaching teams, teqchers often engage in clossroom work independent of
other teochers, For these reatons, an empirical appioach wos needed for measuring the exient to which
teachers engage in cooperative aclivities. The results of surh an opprooch wou'ld be used to investigote

relationships between instructionol cooperation and teachers' views of facilitoting leorning.

The development of o measure of inshiuctional cooperation was begun by listing the kinds of
daily activities of teachers which indicated the sharing of instructionol resporsibilities, the coordination of
teaching activities, the collaboration of teochers in the planning »f classroom instruction, ond other woys
in which teachers provide ossistance to each other. Based on this list, o secies of twelve behavior-specific
questions wero constructed. Each question osked whether or not o teacher engoged in a pacticular activity

with cooperation from another teacher. For exomple, three of the questions were:

During the post two weeks Fas another teache: outlined ond described ©
lesson for which you wili be responsible ?

During the past two weeks cid you jointly conduct o lesson with another
teoche: ?

Think over the lost time you filled out report cords. When oseigning
grades ta each of the pupils, did you consult with anothe
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Teachers weia azked to respond by circling "yes" or "no." This form of onswer emphosized
the foctual nature of the questions rather than requiring judgmental responses which would have been
implied by the use of a muttiple cholce scale. For example, if o teccher responded "no” 1o on item, this
would indicote that the teacher had not engoged, during the specified time period in such on activity with
another teacher. By evaluoting the meaning of "yes" and "ne” responses to each of the twelve questions,
it was possible 1o construct @ scoring key according to which o high total score on the questionnoire indexed
o high degree of instrciionol coopeiation for the respondent. The scoring key consisted of coding o "1
for the response which indicated instructional cooperation and a "0 for the response which indicated in-
dependence of action. Consequently, o single index of cooperation could be derived; the moximum volue
wos 1Z,and the minimum vatue 0. Thix questionnaire wos titled Instructional Cooperation Quiestionnaire

(ICQ) ond rray be found in Appendix K.

The differences between two dissimilor opproaches for researching teachers' views shou!d be
meationed. In the first -—g priori--opproach, which is most commonly used to observe human behavior, in-
vestigators ore not atlempting to discover how subjects uniquely order their world; but rather they otlempt
to oscertain how well the subjechs fit into o structure defined o priari by the investigators. 6, the second--
a posteriari-~opproach, which Is characteristic of LPA and the sorting proceduies of this praject, subjects
monifest their unique perceptions and the order of their warlds. The ottempt here, then,is to identify thot

arder perceived by the s;bjechs

Each of these approoches would seem valld for examining the substance and struciure of

teachers' viewpoints, Would the utilization of the same substance in the o priscl ond o posteriotl ap

proaches yield the some resulk? [t was precisely this question which prompted the development of the
ICLS ond LTPLS instruments. That is, will superimpoting structure by means of 0 questionmaire result in
responses o content which are timilar to responses exhibited in sitalions where no shructure I3 impoted ?
The results of experiments comparing the ICLS, the 1TPLS, ond the various sorting experiments will be dis-
cussed in Chopler 14,

t . . . . .
The | CQ oppears to be a useful index of instructional cooperation (sea Choptrer 14). Howevee, iy
hos been uvi%d, ond ﬂ-»c: imptoved version should be used in fucther studies. Copies are aveiluile from

the lnstructionol Retearch Loborotory, University of Wiscorsin,
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CHAPTER 10
RESPONSIVENESS OF INTERVIEWEES AND CCNTENT UNIT PRODUCTION

The purpose af this chapter is ta present dato onclyses related ta the majar interview study
ond ta the confent summarization of the carrespanding interview recardings. The finol interview study in-
volved interviews with 32 teachers (all conducied by the some twa interviewers). Teacher were selected
according o the twa-stoge, stratified, randon-sompling plan, (Chapter 5, Section C) which involved
selection of interviewees according to o fractional-factarial design incfuding six factors characterizing
school dist:icts, ond 3 factors characterizing teachers. Three additional faciors determined the organization
of the interview. This design served two purpases: 1) the unbiased selection of teachers ond of the inter~
view schedule to be used in a particular interview, and 2) a fromework far economizing data summarization
and analysis. Due to limited resources, only the first hour of each of the 32 interview recordings was sum-

marized and analyzed.

The content units oblained by analyzing the first half of each of the 32 interviews defined o
finite romple of the theoretically infinite conlent domain. This somple--of content units -- was used in the

major sorting experiment which is detoiled in Chopter 12.

This chapter will present three sets of onolyses: 1) the interview process, 2) summarization
af the interview materials info content units, and 3) the productiveness of interviewing in terms of related
teacher charocteristics. The goal of the interview methodology was the production of content units, and
this wos the goo! which determined the development of the finol interview schedules, The following dato
are essentiolly descriptive and exploratory, but they do provide empirical referents for evaluoting the ef-

fectiveness of interviewing.

a. CHARACTERISTICS OF THE INTERVIEWING PROCESS

Focused free-response interview techniques end schedules were designed to establish
conditions under which teachers could lolk freely about their views of teaching and leorning. Consequent-
ly, the two interviewers endeavored to minimize the extent to which they tolked during the interview, and
they limited the functions of their speaking ta stimulating and directing the interviewee's discussion. (elo
cenceming this verbal interoction were gathered by meosuring the length of time-tolked and the frequency
:f tolking by the teacher and by each interviewer. The lengths of silence attributoble to each were also

©
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meosured. These measurements were made by using two stop-wotches while listening to o tope-recording.
The duration of talk or silence attributable ta the Leading Interviewer (IA), the Supporting Interviewer

(1.),and the Teacher (T) were observed in sequence ond nated on o record sheet.
B
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Source

Time Segment
1 2 3 4 ) 6

Interviewer (IA)
Interviewer (IB)

Teacher (T)

Tolk Silence [Talk Silerce | Tolk Silence | Talk Silence|Tolk Silence | Tolk Silence

10 5 (1)

30

%1 (3) 20 1 (1) 301 (1)

The entries of this recorc sheet are sequentiolly orranged according to the segments ¢i time
talked. Silent pouses ore noted in parenti eses ond correspond to the segment of tolk during which they

occurred or which they followed. The sequenca of interaction shown in this example is:

)]
?)
3)
4)
5)
6)

These provide informotion necessary for defining three veriables choracterizing the verbal interaction pro-
cess between on interviewee ond two interviewers, The variobles are 1, frequenzy of response, 2)
durotion of respanse, ond 3) percent of response. These voriobles can be uted ta choracterize the verbal

behavior of each of the three interview participonts.

For describing ond Jocumenting the final interviewing technique, selected tope-recordings
were ona'yzed according to this scheme, and the interrelotionships omong the three variobles were studied.
Becouse the development of the bosic record sheet (Figure 10.1) e~d the derivation of the three variobles

mentioned obove were extremely time-consuming, o rondom somple of 16 tape -recordings wos foken from the
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Figure 10, A record for tolk ond silence segments In part of on
interview {meosured in seconds).

I tolked for 10 seconds .

T tatked for 25 seconds; @ 3 second pouse or silence was included.
IA talked for 5 seconds; o 1 second pause was included.

T tolked for 20 seconds; o 1 second pause wos included.

IB totked for 3 seconds; o 1 second pouse wos included.

T tolked for 30 seconds; o 1 second pause wos included.

e i s ot s b b 4~
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avoiloble 32, The measurements were made only during the first segment of the intacrview, during which
the first of the two schedules was being followed; the interview preparation period ond the termincticn

yeriod were excluded. The summary of interview charocteristics is given in Toble 10.1.

TABLE 10.1

SUMMARY CHARACTERISTICS OF SIXTEEN INTERVIEWS

Average Stondard Average

Number Averoge Deviotion Percent

of Times Longest Time 4 of Time, of Time

Source Tolked Response Tolked _ Tolked Tolked
Interviewer IA 54.6 1,07 5,86 1.90 1).8
Interviewer IB 24.2 .33 1.56 .68 3.1
Teocher 77.1 10.33 44.35 9.39 85.1

! Mecosures ore in minutes

Teachers totked on overoge of 44.34 minutes per hour of interview time, while the Leading
Interviewer ovaraged 5.86 minutes ond the Supporting Intecviewer overoged 1.56 minutes. The patterns of
fength of time talked and percent of time talked indicote the success of the interviewers in allowing the
teachers to dominate the discussion. The difference in tolking time between the interviewers reflects the
fact that 1, wos responsible for initiating and directing the discussion, while I8 ployed o supporting role,
The differentiol pattem of verbal Interaction is not o3 apparent for the average number of times tolked. This
indicofor revealed that A tolked an averoge of 54.6 times per segment, la tolked 24,2 times, ond the T
tolked 77.1 times per segment. The interviewers tolked frequently but briefly to stimulote ond direct dis-

cussion. Teachers totked not only more frequently but also for comparatively greoter lengths of time.

Frequency ond Durotion of Response

For a1l 16 selected interview recordings, o total of 2,495 segments of discussion were ex-
omine? for information on topics listed in the interview schedule. These segments represented approximately
15 hours of time which included obout 4.5% silence or pause periods. Since the silent periods were of
linle relevonce in terms of the ultimote purpose of the interview, production of content units, ond since

these periods occupied only six percent of the time, they were omitred from further onalyses. However, the
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celationships between the percent of silent periods per interview ond the three other variobles were de-

termined. The intercorrelotions ore given in Toble 10.2-

TABLE 10.2

INTERCORRELATIONS OF PERCENT SILENCE AND THREE OTHER
INTERVIEW VARIABLES

N=16
Interview Variobles Percent Silence Per Interview
1. Total time of tolk per interview 07
2. Percent of time tolked by interviewee .33
3. Number of Content Units per interview -.17

The percent of silence per Interview was only marginally reloted to the other three interview voricbles,

The frequency and duration of talking by Interviewees and by interviewers were further
studied by prepar.ng frequency tobulations of the segmenks of tolk per interview, Using eight-second inter-
vals, frequencles were tobulated for IA' IB' ond T. These tobulations were averagedond o summory is

glven in Figure 10,2,

Figure 10.2 indicates thot the interviewers tolked mosi frequentiy n short intervals, while
the Interviewees talked for longer periods, The two interviewers tolked most often in 4second lengths.
IA tolked for more than twice as many 4-second lengths as IB' and both tolked mere thon twice os often
in d-second Intervals thon any ather time length, The moximum length of time, with one exception,
talked by lA wos obout 36 seconds, and 97% of his Utterances were Tes: thon 20 seconds in fength, No res-
ponse of Ia was longer thon 20 seconds. Though T's olso responded with greatest frequency in 4-second
segments, many of their responses occupied time intervols up to one minute in length. In one interview,

o teacher tolked without pause of interruption for ten minute., Comparison of the distributions in Figure

10.2 indicates thot in an averoge inferview the interviewers tolked frequently but briefly, white the teachen

talked in widaly vorying time intervals. About 85% of T's* respanses were one minute or Tess in length,

O
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The potterns of interrelotionships suggested by observations were further studied by calcu~
loting the intercorrelations of the total time talked ond the number of times talked by the two interviewers
ond the interviewees. These intercorrelations are given in Toble 10,3, The patierm of significont correlo-
tions seemed to center around two voriables, the number of times the teacher tolked, ond the number of
times |, talked.  The Frequecy with which T tolked was positively related 1o oll of the interviewer
voriobles, but the total length of T's discussion wos negatively related of not related 1o olf varicbles except
total length of the interview. The number of times I folked wos negatively celated to total length of the
interview and to the totol T talking time. Since the gool of the interview wos to produce content uniks,
further explonoation of these relotionships Is delayed until measures of content unit production ore intro-

duced. This occurs In Saction C of this chapler.

TABLE 10.3

INTERCORRELATIONS OF LENGTH OF TIME TALKED AND
NUMBER OF TIMES TALKED 8Y THE INTERVIEWERS
AND |NTERVIEWEES

N =16
VARABLES o2 03 4 s s 1

1. Totol time tolked 97° -40  -13 49" -u 08
2. Tolo! time tolked by T T - R U A S,
3. Number of times T tolked 79" g’ &t 54’
4. Total tine rlked by I, 8’ 33 19
5. Number of times lAhlked 23 04
6. Tokol time tofked by fy 8’
7. Number of times 'S tolked
* p<.01
Q
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Percent of Time Totked

The intent in designing on interview schedule hod been to cover o voriety of topics about
which interviewees could express thelr views. During the eorly Interview trials difficulties were experienced
in maintaining o consistent level cf discussion. This difficulty seemed to orise from frequent changes in
thought required os a consequence of including o wide variety of topics in the schedule. Moreover, the
endeavor to funnel the discussion from o generol introduction to specific descriptions of particuler closs-
room behaviors and events often resulted In interviewer error in the use of probing questions, This caused
response hesitancy. Severol revisions ond modifications were made in the organization of the topics, and
the interviewers sought to imp.ove their approach to mointain o consistent level of interviewee response
regardless of depth or direction of discussion. These difficulties had been solved prior ro the major inter-

view study.

To check on the success of the solutions, basic data records on 16 interviews we.e analyzed
for consistency of verbal response patterns, The data records for the sements of talking time were accumu=
loted inta successive six-minute sections. For each of the eight six-minute sections, calculations were
made on the percent of time tolked by interviewers ond interviewees. The percentages were then overoged
over all 18 interviews. The results of the calculations are presented in Figure 10,3, A consistent pattern of
verbal responses was observed. On the overage, interviewees maintuined a level of discussion occupying
80-85% of the total talking time, IA averoged between 10-16% of the total tpe time, ond |8 voried be-
tween 2% and 4%. Significant (p ¢.0)) negative correlations were found between the percent of time
talked by T's and by the interviewers, The correlation between percent of time talked by T and percent of

time tatked by 'A wos =.97; between T and l8 the correlation was -.68.

c. CONTENT SUMMARIZATION OF INTERVIEW RECORDINGS

In this section dota will be presented concerning the performance of the judges ond bleckerns
in summorizing the content of interview recordings. Due lo imilotions of resources, only the first hour of
each recording wos summarized. Content units produced from these summarizations were used in the major

sorting study described In Chopter 11 ond 2.
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Interviewee
\.\/ \/ \ (Iotc| aversge

time 40.2 minutes)

Interviewer A

\ (To%al cvcmgo time
Interviewer 8
—~ I, (Totol averoge time
1.6 minutes)
1 ? 3 4 S 6 7

Six-Minute Segments of Interviews
Nwls

Figwe 10,3 Averoge percant of time tolked by interviewees
and interviewers,
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Pesformance of the Judges

Four teachers were hired and trained to judge the 32 interview recordings. After hroining,
the teacher-judges were each randomly assigned 16 interview recordings so each recording would be sum-

marized by two judges. The judges then proceeded to work independently and ot their own rotes.

A judged stotement consisted of two parts: 9) the action or implied action of the interviewed
teacher, and b) the reason for the action. The record sheet formot wos "This teacher.. .becouse....” A
total of 4740 such statements were prepared by the {udges (Teble 10.4). On the average, 81 stotements
were extrocted from on interview. A count of the two parts of the {udged statements indicated that on

average of 49% of the statements included the second part, or reason section, of the unit.

The results shawn in Toble 10.4 indicate that for every 5.8 minutes of interview time (see
Table 10.1), 2.8 hours were required for o judge to summerize the statements. Incidental comments of the
judges indicoted that,though the task was very demanding, it was meoningful 1o them os teachers. Some
further informalion concerning the relolionship between judges' performances and other aspects of the inter-

view summarizatiors will be given iater in this section.

Performance of the Blockers

Two leachers were hired ond troined to perform the blocking of the interview recordings. As
described in Chopter 5, the blockers' job was ta listen fo o recording ond to simultaneously study the corres-
ponding two judges' reports, and to prepare one single listing of conient units. After training,each of the
blockers was randomly assigned 16 interview cecordings and the corresponding judges' repocts.  (An odjust-
ment fater hod 4o be made in ossignment of recordings becouse of personal offaits, see Table 10.6.)There-

aofter, blockers proceeded to work independently.

The number of content units and the grose working time of the blockers are given in Toble
10.5. A total of 2302 content units were prepared by the blockens. On the overage, each interview re-
cording yielded opproximotely 80 content units. Typically, then, 51.8 minutes of interview time (see
Toble 10.1) required 71.5 minutes of work by the blacker and resulted in the preparotion of 80 content

units.

I
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TABLE 10.4
CHARACTERISTICS OF JUDGES' PERFORMANCE
(N = 4 Judges)
Number of Statement: Gross Working Time®
Interview Judge One Judge Two Judge One Judge Two
] 58 62 180 180
2 84 57 150 200
kd 1" 72 220 220
4 17 4 195 195
5 87 68 185 175
[ 46 69 170 206
7 89 84 25 178
8 105 87 240 183
9 83 6 184 210
10 44 73 190 150
11 116 63 113 134
12 98 94 210 270
13 ?1 80 185 170
14 98 78 210 140
15 83 75 194 215
16 43 74 150 188
17 119 [ 180 195
18 87 80 190 193
19 63 59 155 170
20 8} 51 170 119
21 65 69 185 140
2 73 57 190 170
23 47 44 130 130
24 78 44 110 290
5 43 8l 75 130
26 110 71 100 165
z 78 70 222 245
2 57 47 150 106
Yad 65 77 185 206
30 88 55 108 143
3 48 50 170 190
32 93 40 105 110
Tok! 2593 2147 5426 5733
eon 81 67.1 169.6 179.1
Standard Deviation 21.6 12,6 40.3 42,1
o .
meosuted fn minutes
O
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TABLE 10.5

CHARACTERISTICS OF BLOCKERS' PERFORMANCE
(N = 2 Blockers)

BLOCKER A : BLOCKER B
1
Interview Number of Content  Gross Working 1 Interview  Number of Content  Gross Working
Number Units Time (Minurer:g 1 Number Units Time (Minutes)
[}
1 63 150 L2 73 180
3 84 B4 95 185
6 62 165 . 5 84 170
8 8 s 17 98 160
10 70 s 9 95 170
13 66 75 Lo 84 8
15 69 155 . 12 108 135
18 58 165 .4 107 124
19 51 7 L8 76 13
2) 50 I S ¥ 68 145
24 44 9 120 79 95
> 34 s, 22 76 95
3) 42 95 ¢ 54 110
b2 76 102
L 73 95
Y- & 93
V29 70 100
L 30 75 95
'R &7 90
—_ —_ - T —_ —
Total 778 2055 X 1524 2264
Mean 59.8 158.1 ' 80.2 124 .4
$.D. 14.80 e, 14.1 33.5

A substantive comporiton of the work of o judge ond o blocker with raspect to the original
interview recordings is given in Figure 10.4, This figure shows o tronscription of ¢ segment of o recorded in

inlerview, the two judges' statements, ond the content units prepored by the blocker.

A comporison of the overoge gross workirg times of the judges ond blockers, 2.8 hours ond
1.2 hours respectively, indicotes that the blocker wos o'le to work more roidly than the judges. Further
study of the relotionships omong judging ond blocking characteristict wos made by calculoting the inter-

comrelotions of 6 voriobles. These cotrelations are given in Toble 10.6.
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Teacher

Judge 1

Judge ¢

Content Unit

I'm not trying to stump these children or kee
test.n) them ali the time. That's one thing
hever tiy Yo do is keep festing them. They're
supposed to be learning ond |. ..l =xpect that
they should have 31 right. | want them all to

have it rignt of the end of the doy, but 1 don't

want them to have it right without a complete
understanding .

because then | would huve gone around ond told

them the right answer which is what | never,
never do; tell them any answers at alf.

But rather he'll say if he csks me, how to do it,
then 111 csk him o question, “How do you do i
or “Let's lock af it and see what is The best way

to do it."

Interviewer: How do they know that they're
right if you dour't tell them any
cnswers?

It doesn't sound right to them, Well, they're

cither... when they do come up for questions
because they're completely stumped. Maybe it's

@ word 1o fif in somewhere in their workbook .

Then we'll take it and I will sit down and spend

rime with the child and figure it out and tell him
that every time he notices now that thera's an
"e" on the end he should find out whether or not

it makes the vowel before it say long "o"; thot

type of thing.

lnterviewer: Those children who don't come up
how do they Find out if they are

right?

Well, 1 caszh that when | walk around, up ond
down the aiste. Soe | catch that then and then
1 con help them individually. Ne, 1I'1] ask them
a question which would lead them into the right

line of thinking about what it might be.

This teacher does not keep testing children
or tiy to stump them.

This teacher never tells srudents fhe right
answer.

This teacher asks them the questions which
would lead them into the right line of think -
ing 50 he would get his own anwwers.

This teacher never tries fo keep resting
children.

This teacher doas not want children to have
work right without undentanding .

This feacher never tells students any
omwen atoll.

This teacher aniwen o question of how=-to=
do-it with  question or guidance or how to
find the amswer.

This teocher oys the child osks qQuestions
bacayse he is ztumped.

This teacher catches mistokes of thowe who
don't ask questions when wolking around
the room .

This teache( does not keep teiting children
of try to stump them becouse she anpech
them to have it ight at the end of the day,
but she doesn't want them 1o have if tight
without 6 complete undertanding .

This teachar never tells itudents the right
anwaer .

This teacher onswen o quastion of how-to-
do=it with @ quettion o1 guidonce of how
10 {ind the amwe: |

This teaches says the child ol Jueithone
becoyse e s stumped. for expmple, he
may osk about @ word; she halps him ar
alyze it so he will undemtand and know
the word or a similol word the next twne .

This teacher catcher misiokes of thow who
don't ask questioms wh.ls she's wolking
argund the room.

Figure 10.4 An exemple of how inferview materials were judged and blocked

into conrent units
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TABLE 10.6
INTERCORRELATIONS OF JUDGE AMD BLCCKER CHARACTERISTICS

Varbla . ) 3 4

2 3 4 5 & 71 &8 3
1. Totol interview talking time =24 -07 12 o0 08 16 -38 -42
2. Gross working time, Judge | Mo o% 44 720 sy 8
3. Number of stotements, Judge | 9 0 03 & 06 68
4. Gross working time, Judge 2 08 69 -04 -20 06
5. Number of stotements, Judge 2 34 53 39 49
6. Average working time, both Judges 20 27 45
7. Average number of statements, both Judges 14 83'
8. Gross working time, Blocker 38
9. Number of content units, Blocker

* p <01

It should be noted that cotrelatiors between the number of stolements prepored by judges and
the number of shohments prepared by blockers ore inter-trial indices; they are not inter-person indices, for they
are not repeoted measures. Recordings were astigned randomly to judges. [t is misleoding ta consider these
coefficients os reliobility estimates. The purpose of having two judges work on eoch recording (see Chopter
5) wos to ensure maximum information extiaction. They were not trained to record the some kinds of in-
formation in exactly the same way. They were traired only in the gools and machanics of the judging pro-
cess. The main gool of judging wos to cover the information contoined in the recordings. Since this infor=
mation varied widely, it could be expected that consideroble differences would appear in the reccrded stote-
ments of the judges. It should be noted thot the two sets of judgments across the 16 teachers were independent
{r = .01}, while the numbers of content units supplied by both judges were correlated positively with the

number of content units prepored by the blocker.

The aoporent complete independence of judges' records may seem surprising and, from o re-
liobility standpoint, suspicious. However, the sihotion should be viewed in terms of principles of percep=

tiors, whicn would indicate that no \vo judges will perceive identicol elemenks of information in the some

ERIC
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woy, no matter how thoroughly judges are frofned.l The interview recording wos considered to be o rich
source of information from which could be summarized several different sets of statements. The main reason
for using two judges was not to guarantzee reliobility but to extroct as much usaole information os possible

within the cost limits of the project.

The blocker's task was to consolidate the judges' lists into o single 1ist which would include
the common ond the unique statements of the judges. The blocker's task wos designed to obtaln information
economically, which would be In highly useful and monipulable form. As mentioned earlier, interview re-
cordings are often literally transcribed before they ore onalyzed; this usually involves ot least 10 hours of
transcribing for each recorded hour of interview. The expense of such o procedure cun be defended only if
there are significont gains in information extraction. As shown below, t.< judging-blocking procedure

wos relotively economical while exirocting about 80% of the theoreticolly possible information.

To estimate the percent of information gained or fost by the judging-blocking procedures, an
analysis was mode of saveral judges’ ond blockers' reports. The numbers of statements common and unique to
each judge were counted by referring to the blocker's report. For exomple, for one interview recording
Judge | (Jl) listed 85 statements ond Judge 2 ("2) listed 117 statements. According ta the blocker's report
ond according to an inspection of the lists by o research staff member, 37 of the stotements were common to

both judges' lists. Diegrommatically, the situotion wos:

After the blocker had processed the two lists, many of the judges' statements were omitted due to 1) redun-

dancies ond 2) meaninglessness. After the blocking tosk hod been performed, the situation wos:

Y

! Ses for exomple E. L, Kelly's (1947) discussion of the demorstrations of Ferception ot the fels
Institute, poge 97.
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As shuwn, the blocker had discarded 4 statements of (Jl) ond 44 of (JZ) throu3h condensing the lists and

omitting duplicates. Thus 39% of the statements were common to both judges, 23% were unique to Jyr ond
38% were unique to J.. A probability formutation of these dota con b+ used to estimate the percent of in-
formotion extrocte:: from the interview recordir'og.l It is estimoted that for this interview recording 81% of

the information residing in this recorded interview wos extrocted.

This onalysis of the [udging-blocking process indicates that about 80% of the theoretically
ovailable information wos being extracted from each interview recording. This wos being accomplished with,
on the averoge, 2.6 hours of each judge's time ond 1.8 hours of each blocker's time for every 40-50 minute
segment of o recorded interview, Therefore, information loss (opproximately 20%) did occur ond the rich-
ness of the origino. interview wos not compleiz!y reflecied in the Final list of content units. An important
issue is the significance of the information lost. increasing the percent of information exfracted to, $0%
«ould be achieved in ot least hwo woys: 1) increase the number of judges ond/or blockers, 2) intensify the
training of judges and/or blockers. Both of these actions would increase the gain of information by 10%.

The present researchers considered such on increase to be of lower priority than the allocation of ovailable
resources ta other important activities, such os seleciing interviewees. |t should olso be noted that the in-
formation obtained by the judging-blocking procedures was in o very manipulable form; this ollowed the design

of economical and efficient sorting procedures.

! Assuming judges to ke independent, one con use the percent of overlap among the items they drow from
an Interview to estimate the total number of potentiol items in the recording.
If N represents the total number of potential items, Py the proportion of ideas recorded by v P, the
propoction of ideos cecorded by Jyr ond Py P, the proportion of overlopping ideas, or those common to both
judges, then it can be shown that

N P‘ P2 = number of common statements, P' Py
N P| = number of J; statements, i
NFE‘ number of J, statements, j, ond
NGy /0 iz /N) =Py Py
For the doto discussed in the text above,

N = @369 =117,
7

17
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d. RELATIONSHIPS BETWEEN CONTENT UNIT PRODUCTIVITY AND OTHER SELECTED VARIABLES

The summarization of the first hour of ecch of the 32 interview recordings yielded 2302 con-
tert units. These units operationally defined o sample of the elements of the content domain which wos
further investigated by the sorting procedures ond Lotent Portition Analysis. To understand sotne of the foc-
tors which might be associoted with the production of these 2302 units, two analyses were performed in which
the number of content units for each interview recording was defined os o major vorioble. Relotionships be-
tween this voriable ond other selected variables could be observed. The two onalyses used were principal

components onalysis and onalysis of variance,

Principal Components Analysis

To investigate the interrelotionships omong factors which might influence the content sum-
marizotion process, twenty variobles were ossembled which choractzrized ti.e 15 interview rec.s.dings dis-
cussed earlier. The twenty variobles Included 10 choracteristics of the interview, 3 variobles related to
content summarizationand 7 varicbles describing professional charocteristics of the interviewees. A listing

of the varicbles ond their means and standard deviations, is given in Toble 10.7.

Intercorrelotions were colzulated omong the twenty variobles and ore given in Table 10.8.
These coefficients were the input for o principal conponents anolysis which wos performed purely for
exploratory purposes. Relioble and vafid information could be obloined anly by enclyzing 100 ¢ more sets

of such voriobies, Due to the high cost of gathering such dat, this could not be done,

Five relotively clear factors were identified. The unrotated principal componenls foctor
matix is given In Toble 10.9, ond o summsry description of the five components oppears In Toble 10.10.
These results suggest that each of the three interview participonts pecformed quite distinct oles. The finst
factor, which occounh for the greatest proportion of the varionce, focuses on the performance of the faoding
interviewer and indicotes thot his responses were positively reloted ta the number cf times the interviewee
tolked ond negatively related to the percent of 1ime the leacher tolked. This is corsistent with that intar-
viewer's intention to increcse the frequency of his questions ond commenh when on interviewee was not

responsive ond to decrease his discusiion when on interviewee wos very responsive.

The second foctor, Interviewee Teaching Experience, indicates high positive relotions omong

the interviewee's year of local ond total experience and onnuvol sotory-~an anticipated circumsbonce. The

RIC
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TABLE 10.7

MEANS AND STANDARD DEVIATIONS OF VARIABLES CHARACTERIZING INTERVIEWS,
CONTENT SUMMARIZATI%N_S,MAND INTERVI EWEES

Mean 5.D.
1. Total interview talking time 3106.06 526.92
2. Time tolked by interviewee (T} 2660.75 563,38
3. Percent of time fotked by T 85.11 5.31
4. Number of times T talked 77.06 19.82
5. Time tolked Ly Leading Interviewer (1 ,) 351,50 114.17
6. Percent time talked by Ia 11.76 4.44
7. Number of times |, talked 54.62 17.24
8. Time talked by Supporting Interviewer (1) 93.61 40,69
9. Percent time talked by Iy 3.13 1.47
10. Number of times ’B talked 24.25 10.28
11, Number of Content Units 75.88 21.79
12. Number of statements prepored by first judge 83.81 22.79
13. Number of stalements prepored by second judge 67.38 14.01
14. Highest teoching credential of T 6.69 3.08
15. Highest ocodemic degree of T 3.50 71
16. Annualselary of T 4812.50 499.43
17. Years of local experience of T 6.75 4.39
18. Yeors of total teaching experience of T 14.16 8.92
19. Grode spread 2.25 1.68
20. Averoge grode of students taught by T 4.50 1.85
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TABLE 10.9
FACTOR MATRIX OF FIVE MAJOR PRINCIPAL COMPONENTS
(Rotated)

Varicbles Factors 2
1 2 3 Z 5 h
1 -22 06 -10 05 9 89
2 -40 04 -20 02 86 93
3 -78 -03 -38 ~04 47 97
4 78 1 49 14 -22 92
5 90 08 17 09 -03 85
& 85 04 17 03 -45 95
7 92 0] 07 -07 -33 95
8 19 -02 95 10 -03 95
9 22 -02 87 o4 =37 94
10 o4 09 87 32 19 12|
n a3 28 24 72 -27 84
12 -02 13 22 84 03 77
13 52 35 04 10 23 45
14 -23 13 -58 69 05 88
15 -22 15 -80 19 -11 78
14 -20 79 -22 20 =10 77
17 29 85 -05 08 -05 82
18 16 82 12 -00 27 79
19 -07 06 32 -02 75 67
20 40 -18 -13 58 34 86

5S 470 234 418 227 kY3l

third factor, Supporting Interviewer/Interviewee Interaction, suggests that responses of Ip were porticularly

frequent when the inlerviewee held o relatively low ocodemic degree. [t thould be noted thot !Bdid nol

know the charocterislics of o teacher prior to on interview. The fourth factar, Content Unit Production,

suggests that the number of statements summarized by the number of content units derived by blockers were

higher for inlerviewees with high credentials for leoching. The fifth foctor, Interview Length, indicotes

tho! the total time of interview ond interviewee to'k were increased when the teacher interviewed had o ¢

closs of students spanning o wide number of grodes.

Though the components ond decived factors ore extremely tenuvous ond only superficiolly des-

criptive, the resulh seem to reflact that the interview wos not structured or corried out to favor certain kinds

of teachen. Asinterded, the interview process wos conditioned by the verbal interacltion during the

interview, and this interoction wos o differenticl func'ion of the roles of persons in the interview setting.
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TABLE 10.10

SUMMARY DESCRIPTIONS OF FIVE MAJOR PRINCIPAL COMPONENTS

Foctor Vorioble Loading
1. IA/T Interaction 7. Number of times N talked 92
5. Total time IA tolked 90
6. Percent of time 'A talked 86
4, Number of times T tolked 78
3. Percent of time T talked -78
2. T Teaching Experience 17, T's local !eoching experience 85
18. T's total teaching experienca 82
16. T'senniol salory 79
3. 'B/T Interaction 8. Totel time l8 talked 95
9. Peccent of time IB hatked 87
10.  Number of times IB talked 87
15. T1's highest degree -80
4. CT’?:E:HS: 12.  Number of statements by first judge 84
11.  Number of content units produced 72
14. T's highest teaching credentiol &9
5. loterview Length 1. Toto! tolk time in interview 9
2, Total time T tolked 86
19.  T's span of grades tought 75

Amalysis of Varience cf Content Unit Yield

The 32 Interviewees were selected ond the interviews conducted according to an experimental
design. This designos described in Chapter 5.¢, included six district variobles, 1hree teacher voricbles, ond
three Interview schedute variobles. The purpose in using this fraxtional factorial design was to provide on un-
biased, ba'anced opproach to the conduct of the interview study. The design olso pravided o fromework for
svoluoting the relationship betwaen the number of content units derived from an interview recording ond the
factors vsed in the design. By segmenting ond rearranging the facters in the total design, three complete
factoriol analyses were constructed and performed to evaluate the relotionships between the corresponding
independent variobles ond the dependent varioble, number of content uniti. There were three analyses of

variance: 1) district characleristics, 2) teacher choracteristics, and 3} interview planning foctons.
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District characteristics. Four of the six district factors were used to define @ 24 factorio!

design. The factors were Numerical Size » Organizational Complexity, Teacher Experience, and School
Unit Size. The summary analysis of vcrlance is presented in Table 10.11, and indicates that none of the

tactors were statistically significantly related to the number of content units extracted from interview

recordings.
TABLE 10.1]
ANOVA OF NUMBER OF CONTENT UNITS AS A FUNCITION OF
FOUR DISTRICT CHARACTERISTICS
Source g Sum of Squares Mean Square _F

Numerical $ze {5) 1 512.000 512.000 1.09
Organizational

gomplexiry (Q 1 120,125 120.125 <l
Teacher Experience (T) 1 666.125 666,125 1.42
School Unit Size (V) 1 6,125 6.125 <1
$xC 1 4.500 4.500 <1
SxT 1 .500 500 <1
SxU 1 512,000 512.000 1.09
CxT 1 1.125 1.125 <1
CxU 1 3.2 3.125 <]
TxU 1 15.125 15.125 <1
SxCx1 1 264.500 264.500 <1
SxCxU 1 32.000 32.000 <1
SxTxU 1 60.500 60.500 <1
CxTxU 1 106.125 106.125 <1
SxCxTxU 1 18.000 18.000 <1
E (5xCxTxU) 6 7527 .000 470.438
Total 31 9847.875
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Teacher characteristics. Each of the second sub-set of variobles in the sampling plan wes o

teachee choracteristic ond had two levals: high ar low on Local Teoching Experience, high or low an
Highest Teaching Credential, ond high or low on Annual Salary. These three variobles defined o 23
foctorial design for analyzing the varionce among the number of content units. The summary onalysis of

variance is giver in Toble 10.12. No significont effacts of teacher characteristics were observed.

TABLE 10.12

ANOVA OF NUMBER OF CONTENT UNITS AS A FUNCIION OF
THREE FEACHER CHARACTERISTICS

Source. 4 Sum of Squares. Mean Square E
Locel Experlance (L) 1 8.000 8.000 <1
Highest Credential (H) 1 392.000 392.000 .n
Annual Salery (A) 1 630.125 630.125 1.79
LxH 1 190.125 190.125 <
LxA 1 162.000 162.000 <
HxA 1 500 500 <1
LrHxA | 6.125 6.125 <l
E(LxHxA) 24 8459.000 352.458
Totol K] 9347 .875

interview schedule, During the early interview trials it hod been necessary to divide
the long list of discussion topics into 4 groups. Each of the 4 groups of topics (see Appendix E) defined ane
hour of an interview, 10 no interviewee ever responded to more than two parts of the interview schedule.
The sompling design for the final interview study designated each of the 4 groups of topics to be odminis-
lered to 8 interviewees; the order of the interviews wos olso controlled. Hence o one-way analysis of
variance, with four levels, could be opplied ta the content unit varioble. The summory analysis i given
in Toble 10.13. It indicates that the number of content units did not differ significantly omong the four one-
hour schedules.
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TABLE 10.13

ANOVA OF NUMBER OF CONTENT UNITS AS A FUNCTION
OF INTERVIEW SCHEDULES

Source df Sum_of Squares Mean Square F
Schedule (S) 3 1412.375 470,792 1.56
Error 28 8435.500 301.248
Total K} 9847.875
g In summory, none of these eight independent variables was found to be statistically reloted to

the nimber of content units produced from H.e inferview recordings. That is, the 32 interviewed teachers
were homogeneous with respect to the quontity of descriptions of classroom bekoviors ond events which they

proferred during their interviews, though qualitative characteristics moy well hove voried,

| o
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CHAPTER 11

SORTING EXPERIMENTS

The sorting task described in Chopter 6 wos used to gather dato relevant to the substonce ond
structure of teachens' views. Instructions for the sorting tosk directed teachers to discriminate the similori-
ties ond dissimilorities omong o set of content unirs ond to construct o monifest portition to represent their
perceptions of the behoviors and events described in the content units. Follow® g the development of the
sorting procedures, two experimental studies were conducted to determine the effect of certain task voriobles
on, particulorly, the number ond size of cotegories. The results of these studies, Sorting Experiments 1 ond
2, were used to design the mojor study, Sorting Experiment 3. [n this chopter the plon of each of the three
sorting exptriments will be described, ond results will be presented concerning the sotting behaviors of the
participoting teachers. The results of Sorting Experiment 3, which were obtained by opplying Lotent Por-

tition Analysis tu ine teochers' manifest portitions will be given ond discussed in Chapter 12,
a. SORTING EXPERIMENT |}

During the initial odministrations of the sorting procedures, several procedurol questions were
rised obout the effects of certain fastors on the manner in which teochers constructed their cotegories.,
Six important questions were:
1. [fo set of content units to be sorted is composed of units drown from several
interviews, will the formation of manifest categories be reloted to the number

of interviews contributing unitn?

2. Will the particulor interviews which contribute content units hae different
effects on the construction of monifest cotegories?

3. What variotiors cccur in monifest categorizotions which ore ossocioted with
individuvol differences omong sorters ?

4. As the number of content units sorted increoses, is there o corresparding in-
crease in the sumber of monifest cotegories formed?

5. [lfsorters ore directed to re-scit their categoiies at different stoges of the
sorting process, will there be correspanding 3ifferenﬁol numbers of calegories?

6. Will proctice in the soiting p.ocess increose of decreose the number of monifest
cotegaries constructed by sor.ers?
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Answers to these questions were importont guidelines for designing sorting tosks to be conducted loter in the
project. Therefore, the questions were used os bases for defining s7x foctors, or independent voriobles, which
could be experimentolly investigoted. This wos possible early in ‘he project, during Phase B {see Foldout A)
since eight intarviews hod been conducted ond onalyzed, ond o total of 1150 units were o~zoi|ob|e.| The
purposs of Sorting Experimant 1 wos to evoluate the effects of these six foctors on the number of monifest

cotegories constructed by sorters.

Design of Sortirg Experiment |

In Sorting Experiment 1, 16 teachers sorted several sets of 144 content units which were or-
ranged in different woys. The design of the experiment is given in Toble 11,1, There were five independent
voriobles, each of which had severcl levels:

Foctor A, Number of Interviews: This factar consisted of four levels defined by
whether one, two, four, or six interview summaries contributed con-
tent unibs to the posl of 144 units,

Foctor B, Porticu'or Interviews: This factor consisted of two levels, nested within
Foctor A; eoch level specified which one or combination of the eight
interview summaries contributed content unils,

Foctor C, Individuol Sotters: This foctor consisted of 16 levels which corresponded
to the 16 participoting sorters,

Foctor D, Number of Content Units. This foctor consisted of 7 levels defined by the
cumulotive number of content unils sorted ot each of seven stcaes in
sorting. The stages were the completion of sorting 24, 36, 48, 72, 96,
120, ond 144 content units,

Foctor E, Stoge of Re-torting: This foctar consisted of four tevels specified by the
stoge ot which o teacher re=sarted his manifest calegories. The {our levels
corresponded to re=sorting ofter having sorted 24, 36, 48, or 72 content unih.

Foctor F, Proctice: This factor wos investigated by conducting the basic experiment
twice in one doy. In the mo:ning each of the 16 teachers wos rondomly
ossignad to levels of treatment of Foctors A, B, ond E, ond to a rondomly
ordered set of 144 content units. In the ofternoon eath teacher wos ossigned
to the some levels of Foctors A, B, ond £, but received o different mndomly
ordered set of content unils,

The eight interviews hod the follewing corresponding numbers of content units: 1) 98 units, 2) 107
unity, 3) 142 unin, 4) 139 unity, 5) 158 units, ) 193 unit, 7) 140 units, ond b) 173 units,
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TABLE 11.1

DESIGN MATRIX FOR SORTING EXPERIMENT 1

Factor A Foctor B Factor C Foctor D
Number of | Particular Individual Number of Content Units {Cumulative)
Interviews Interviews Sorters
24 3% 48 72 96 | 120 144
| LA LA (R I 2 (R RS A IR GO
Interview lo 2
1b 3 R
A N AR DR I (RS NN (RO A R IO
b 4 R4
20 5 R
4
2 ----L ------ 4 = e e - o - - e A .- - - - - - - - - -
Interviews 20 [ R|
2b 7
S F A ST D FE R (R
2b 8 Ry
40 9 R]
4 P Y T B - e d - - - b - U -
| nterviews 4o 10 R
4
n
LA RLLENR IR SRR i TN TR U U B
4b 12 R2
6o 13 R
3
5 e - - 4 -"- - - [- “- = 4 - -
Interviews Sa 14 R2
A LA I R R T N M D
6b 16 R|
Note: Foctor £, Stoge of Re-sorting, hod four levels which ore indicoted here os R|, R?, Rs, ond R‘. This

code designotes the stoge ot which eoch sorter re-sorted his manifest categories,

Foctor F, Practice, hod two levels; the design shown here woas repeated in the ofternoon, ofter an
initio! odministration in the motning.
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The dependent varioble used in evaluating the effects of the obove foctars wos the final
number of manifest cotegories o sorter constructed from a set of 144 content units. All teachers were given
the same instructions ond training prior to the beginning of the mosning experiment. Also, os directed by
the standord sorting procedures (see Appendix F), oll teachers re-sorted ofter sorting oll 144 content units

in both the morning and afternoon experiment.. The specific manner in which the levels of Foctors A through

E were operationalized is discussed in ine following paragraphs.

The four levels of Factor A, Number of Interviews, were defined in the following manner:

Number of Contributing Interviews Componen's of Content Unit Sets
One interview 144 content units drawn from o single interview
Two interviews 72 content units drown from each of two interviews
four interviews 36 content units drawn from each of four interviews
Six interviews 24 content units drawn from each of six interviews

The particulor satection of interview summaries which were used to form sets of content units was specified

by the levels of Foctor B,

Two levels of Factor B, Particular Interviews, were nested under each level of Foctor A,
Therefore, eight differently composed sets of content units were defined. The specifications of these eight
sets are given in Toble 11.2.
TABLE 11.2
SPECIFICATIONS CF EIGHT SETS OF CONTENT UNITS

Fochar A: foctor B: Porticulor Interviews
Number of [nterviews Level Content Unit Set
1 ta _______. 144 units from Ioterview 3 _ _ _ _ _
1b 144 units from Interview &
2 2¢ _ ____... 72 ynits from eoch of Interviews 48 5_
2b 72 units from each of Interviews 28 7
‘ 4q 36 units from each of Interviews 1, 4,
4b 38 units from each of Interviews 2, 3,
5856
-] X} 24 units from each of Interviews V, 3,
........... 4,56, 88 L L. ...,
6b 24 units from each of Interviews 1, 3,
4,6,7,88
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The selection of the particular interviews from which the specified number of content units were drown was
mode randomly from the ovoiloble eight inferview summarizations. in the cose of Levels 1 6, ond 1 b, the
selection had to be mode from summarizations wiich listed at least 144 content units; there were only three
such interviews. For each of the eight levels of Focter B, the selection of the specified number of content
units wos made randomly from the particular interviews orsignated, After each set of content units hod been
assembled, the units were rondomly ordered and grouped in packets in numbers specified by the seven leve!s

of Foctor O, Number of wontant Units,

The 16 levels of Factor C, Individual Sorters, corresponded to the 16 porticipating teachers.
Two teachers were ossigned ot rondom to each of the eight sets of 144 content units specified by the leve's
of Foctor B. The conditions for each sorter were further specioflized by ossignment to one of the four lavels

of Factor £, Stage of Resorting.

The seven levels of Factor D, Number of Content Units, were defined by the cumulotive num=-
ber of units o teacher had cotegorized at seven points in the sotting process. These levels were completion
of sorting of 24, 34, 48, 72, 96, 120, ond 144 contant units. Operationally, these levels meont grouping
the units into 7 packets which, in the sequence of presentation, consisted of 24, 12, 12, 24, 24, 24, ond
24 unit=. After sorting each packet, o sorter recorded the cumulotive number of manifest cotegories he hod

constructed. These records provided the dota for evaluating the effects of the independent variobles,

The four levels of Factor €, Stoge of Re-torting, specified whether o teacher re-sorted after
categorizing 24, 36, 48, or 72 content units. To systematically balonce the sssignment of re=sorting stoges
within the dimensions of the design determined by Focton A, 8, C, and D, a froctional foctoriol design was
superimposed on the eight treatment groups nested within each leve! of Factor A. The potterns of assignments

defining the four levels of foctor E ore given in Toble 11.1,

Results of Sorting Experiment §

There were three analyses of the data motiix resulting from the records of the 14 teachers:
o) anclysis of voriance of the number of fira) categories in terms of four independent variobles, b) cumulo-
tive number o calegories formed a3 o Function of the cumulative number of content units sorted, ond ¢)

rumber of finci categories as @ function of stoge of re-sort,

RIC
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ANOVA of fing! number of cotegaries . A 4 x 2 x 8 x 16 repected-measures nested factoriol

design wos defined by four factors: Number of Interviews (Foctor A}, Practice (Foctor E), Particular Inter-
views (Factor B), ond Individual Sorters (Foctor C). The summary toble for the resulting ANOVA is given in
Toble 11,3, The only skatisticolly significont result was the difference between the number of fino! cote-
gories formed in the morning and the number formed in the ofternoon. In the morning the meon number of
cotegories was 28.4, and in the ofternoon the mean was 25,1, It seemed, from informel observations and
discussions with the sorters, that this decreose was probobly due ta tiredness ond steain which reduced the
teachers' concentration ond their ability to disceiminate similorities and dissimilarities among the content
units in the ofterncon. This conclusicn suggested 1o the researchers that, in loter sorting studies, teuchers
should not be asked to sort for more thon one four-hour period in one day. The lack of significant differ-
ences associoted with the other factors indicated thot the monner in which o set of content units wos com~
posed would not influence the number of categories constructed. [ was olso observed that there weas e cor=

relotion of .76 between the number of cotegories constructed in the morning ond the number constructed in

the ofternoon.

Cumulative number of cotegories. The seven stages of the sorting sequence were defined as

selected volues of the cumulative number of content units o teocher hod sorted The stoges were identified

os the completion of sorting 24, 38, 48, 72, 96, 120, ond 144 content units, For each of the wo admini-
ttcations of the experiment, the mean number of categories formed by teachers wos colculoted for each of the
seven stages. The resul’s are grophicolly presented in Figure 11.1. Ag shown there, cs the number of content
units increases fewer new manifest cotegories are added, it should olso be noted that a propertionotly lerger
rumber of categories was constructed from the first 24 content units (the order of oli sats of units wos rondom-=

ized) than during any other stoge of the soiling process.

Stoge of re-sorting.  The four evels of Factor € specified whether teochers re-sorted ofter
24, Y5, 48, or 72 content units, For each adminisiration of the experiment, the fincl numben of categories
were tobulated for teachers who te-torted ot each of these four stoges. The mean nurbers of final categories
are grophed in Figure 11,2, This Figure suggests that re=sorting ofter 24, 35, or 48 unils was not os efficient

os re-sorting after 72 units. An anolysis of variance wos also performed on this date, but no stotistically

significant results were obsened.

O
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TABLE 11.3
ANOVA SUMMARY FOR SORTING EXPERIMENT 1

Source _df Sum of Squores Mean Squore £
Number of Interviews (A) 3 82 27 1
Time of Doy () 1 9N 9N 8.6°
Individua! Sorters (P) 8 640 80
Sorter Pairs (S/A) 4 300 75 |
AxT 3 28 9 PRl
Tx? 8 57 7 ’
S/A x T 4 70 18 2.6

©p <.025. The error term for testing the Time of Day effect wos obtoined by pooling the sums of
squares ond the degree of freedom for the S/A x Tand T x P effects, alter the S/;\ x T effect was tested
ond found not significont.

Conclusions. The information oblained from Sorting Experiment 1 wos used as o basis for
designing loter sorting experiments, As noted elsewhere, an important consideration in designing the sorting
sask wos fo estoblish conditions under which teachers could efficiently ond effectively make fine discrimi-
notions ameng content units. The results presenied cbove suggested that o) the performance of sortery wos
impaired by (ong periods of sorting in one day, b) after 120 content units hod been sorted the number of
cotegories did not increase appreciably, and ¢) re-sortirg before completing categorization of 72 content
units was inefficient in terms of the number of finol cotegories constructed. It atsa suggested that pooling

content units derived from several interview recordings did not influence the number of finol cotegories con-

structed.
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b. SORTING EXPERIMENT 2

It wos observed in Serting Experiment | thot,generally, few new categories were constructed
by sorters after they had categorized as many os 120 content units. The sets of 144 units used in that experi-
ment were randomly drawn, without reolacement, from o total pool of 1150 units, These sets were small
somples of t: availoble content pool ond may have been binsed or otherwise incdequate representotions of

the tokal domain of ideas.

i1 was also observed during Experiment 1 that the physicol demands of the sorting task limited
the number of conlent units a teacher could sort in one day. Consequently, it wos decided to estimate the
maximum number of content units teachers could process under conditions which ollowed them to distribute

the work of sorting over o period of severo| doys.
Administrotion

The purpose of Sorting Experiment 2 was to adminisler o tosk which required the categoriza-
tion of o large number of content units under conditions which seduced the effects of fatigue. To accom-
plish this, 600 content units were rondomly drawn, without replacerent, from the some pool of 1150 units
which wos used in the fint experiment. Eight teachers {quolified substitute teachers recommended by o
local school dittrict) were hired to work of sorting on several successive mornings. During the first morning,
the teachen were given a two-hour training session. After training, they began sorting the 600 content

units,

The orangements and administration of the sorting Yosk were the some os the stonda-d pro-
cedures described in Chopter 6 and Appendix F. Eoch of the eight teachers sorted the same set of 600 con-
tent units, but each set wos randomized 50 no two teachers encountered the units in the some order, The
content units were ossembled in packels of 20, and ofter all the units in o pockel were sorted, each teacher
recorded the time i1 took him %o sort the packet and the number of tota categories he had constructed up to

thot point. These records provided the data for determining the oulcomes of the experiment.
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To estimate o parametric volue of o continuous variable, o 10% somple would be edequate
if certain assumptions about the population were valid. The precision of such estimates depends on charac-
teristics of the sompling distribution of the statistic. However, no method is known to exist which ollows
estimation of sampling distributions for non-quantified dota, so there wos no woy to know how lorge o
sample of content units would hove te be to provide o reasonably precise qualitotive estimate of the sub-
stance and structure of teachers' views. In the absence of such information, the conservative opproach
would be to assembfe the largest possible sets of content units to be sorted; this would maximize the proba-

bility of generating representative, unbiosed, estimates of the substance ond structure of teochers' views.

£och teacher wos osked to re-sort his manifest cotegories ot the end of each morning; each
teacher reviewed his cotegories at the beginning of the following morning. They were instructed to do this

s 0 minimum of octual sorting time wos spent in re-estoblishing the salience of the tosk,

Resu'ts

The summary stotistics chaoracterizing the performance of the eight sorters are given in
Toble 11.4. On the overoge, teachers spent 18,3 hours performing the sorting task. This overage working
time consisted of 9.76 hours to initially process the 400 content units and 8.53 hours of re~sorting time.
This division of time Is olso reflected in the overoge time of processing 20-unit packets, which was .61 hours.
Of this time, .33 hours were spent in initially sorting the units into cotegories. The overoge number of
cotegories per packet wos 4,84, The mean number of final categories constructed was about 145, which

indicates that o typical cotegory was composed of four o¢ five content unils.

Intercorrelations of the 7 voriobles were calculated and are given in Toble 11.5, Though
these coefficients are based on oaly eight persons and are therefore very tenuvous, they suggest that the
operations of sorting and re~sorling are independent; totol re-sort time correlotes with toto! sorting time , 15
ond with average sotling time per packet .36. The totel number of categories does not appear to be related

to the time foken for sorting or re=sorting the content units.

Grophs were prepared to illustrate the relationships, for each sorter, between packets of 20
content units ond 0) cumulative sorting time, and b) cumulative number of categories constructed. The mears
ond ranges of these chorocterisiics are plotted in Figure 11,3 ond Figure 11,4, Figure 11.3 indicates that

the time token tosort (but not re-s011) packets of content units is relatively constant. figure 11.4 demon=
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stotes o very similor function for the increcse in total number of cotegories over successive packels of con-

tent urits.

The generof conclusion drawn from these observotions wos that, under fovorable conditions,
teochers con effectively sort o large number of content units. This wos further supported in informel dis-
cussions with the teachers, who commented that of*hough the task wos intellectuolly demonding and physi-

colly exhausting, it wos meoningful even on the lost day of work,

The monifest cotegorizotions of the eight teachers were investigoted by Latent Partition
Anal ssis, which ot that time wos in on early stage of development.I Severul exploratory onalyses were
mode to test the volidity of LPA os o technique for identifying the structure of manifest partitions. The
anolyses were complicoted by limitations in the storage copacity of the computer (o CDC 1604); not oll 600
content unts could be analyzed simultaneously ond, therefore, sub=sets of content units hod to be sampled
from the sorted set of 600 units, Sub=sets of 100 ccntent units were sampled, ond resulting onalyses provided

evidence for the volidity of the LPA technique.

These first results from LPA seemed very interpretable, and this interpretubility was token os
strong evidence for the volidity of the technique. To ensure that opparent interpretability wos not on artifact
of the computational procedures; one further onalysis wos conducted. Sub-sets of content units were random-
ly selected, ond several random sets of manifest categories were formed. These rondomly constructed mani-
fest partitions were then onalyzed with LPA, ond no interpretable structure could be identified. It wos con-
cluded that interpretability of LPA results wos o function of teachers' perceptual commonalities, ond not of

any methodologico! ortifoct,

The substontive aspech of the lotent cotegories were olso exomined in detoil. Particulor
attention was given to identifying ony chorocteristics of the substance of content units which might have in-
fluenced sorters' cotegories., Three compositional characteristics of the content unit description corefully

examined were o) ombiguity, b) length, ond ¢) idioms and cotch words.2 Ambiguity wos opparent in

! Joan F, 8aker, An £mpricol Study of o Procedure for Cotegorizing Statements which Concern the
Focilitatior. of Learning 1n the Classroom, 1769,

2 154, 1965,

O
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several descriptions which raeferred to two or more classroom behaviors or events. Forexample, one content

unit was:

"This teacher, when she had seen that the children were not able to pick

the mammals from a longer list of animals, decided that it was necessary ta

again have the class work as o whale and clear up this misunderstanding.

She then retested and found much bettar results.
Such units oppeared to suggest a variety of categarizations. In this example the matter of retesting is pe~
ripheral to the teaching practice given in the first sentence. The main implication of these compositional

studies was that judging and blocking interview recordings should be made mcre precise.

It was desired that the length of statements should not affect sorters' ability ta categorize
clearly. A tobulation was made of content units which seemed to be clearly categorized and those which
appeored ta cause difficulties. No differences were found between the lengths of these twa kinds of units
and, in fact, the more clearly categorized unifs were, an the average, longer than the confusing units. A
scan of the substontive characteristics of the latent categories suggested that certain verbal aspects of the
descriptions of content units might be cuing the sorters as to kinds af categories they might construct, For
examgle such words os "low," "slow," "top," “tent," "spelling," "tule," "discipline," may have directed
a zorter's attention ta porticular ways of perceiving the described behavior or event, A study of the units
indicated that the sorters hod not used such words s major cues or "crutches" ta avaid thinking about a
stotement. Moajar evidence far this was the frequency with which content units charocterized by such words
were sorted into categories not related to obvious referents, Additional evidence thot teochers did not use

single words as crutches was the fact that content units in certain calegories had na word or words in common.

It was concludzd from these investigations thot there was justificotion far the assumption that
sorters had understood and followed the instructions for categorization and that the substonce of latent
cutegories could therefare be valid if interpreted as reveoling sorters' perceptions of classroom-relevant be-
hoviors and events. |t was clear that the teachers had reod end thought obout the content unit descriptions
before categorizing them. More detailed and systematic shudy of such factors had ta be delayed until the

major components of calegorization methodology were more firmly established.

O
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c. SORTING EXPERIMENT 3

In Phass C (see the Research Triptych), several mojor developments of the research had been
completed, ond it was possible to undertake o mojor investigation of the substance and structure of teachers'
views. [nthis investigation, the sorting procedures would be the data-gathering method ond LPA would be
the mode of analysis. The major research components which were implemented in Phase C were the strati-
fied sampling procedure for selecting teachers (Chopter 5}, the consequent major interview study (Chapter &)
improved proceJures for content summarization (judging ond blocking), sortirg pracedures, and the refined

formulation of Letent Partition Analysis.
Administration

A plon wes developed for the major sorting study, Sorting Experiment 3. The sorting tosk
used in this study employed the final set of soiting instructions and 128 content units. This number of
units was selected for two reasons. The first of hese reasons was that, in light of experience gained during
early developments of categorization methodofogy, it was considered appropriate to invelve o heterogene=~
ous sample of teachers in sorting so baseline data would be obtained which cou'd provide perspective in
future studies. To achieve this heterogeneity, the sample of teachers for sorting was drawn occording to the
same algorithm used for selecting teachers to be interviewed. Due to limitations of resources, the only
orrangements which could be made were for teachers ta perfarm the sorting task during moming or afterncon
school hours. Information obtained from Sorring Exper'ments | and 2 indicoted that teachers could effici-
ently and effectively categorice 120-140 units within a three-hour period; with the additional time required

for instructions and training, o maximum four~hour work foad was therefore defined by 128 units.

The second reason for choosing 128 units wos reloted to the method by which units were
sampled from intecview summarizations. After summarization of the cecordings from .e major interview study,
there ware 2302 content units which represented the substance of interviews with 32 teachers. Four content
unils were drown rondomly, without replacement, from each of the 32 summarizations; thus a set of 128 units

was generated which could be cotegorized by teachers within the time limitations.
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A sample of teachers was drawn for the major sorting experiment occording to the stratified
sampling procedures ¢sscribed in Chopter 5, ond materiols far the sorting task were finalized. The partici=
pating teachers in Sorting Experiment 3 worked under standardized conditions. Eoch set of 128 centent units,

wos of course, individually rondomized,

This study wos olso used os on opporiunity to investigote consistency of sorting. To do this,

one duplicote content unit wos odded to eoch set of 128 content units prior to randomizotion,

The final parographs of this chopter will describe the performonce ospects of the teochers in
Sorting Experiment 3; description of the substantive ospects of the onalysis of the monifest cotegorizotions is

in Chopter 12.

Observotions of Sorting Behoviors

Summory stotistics choracterizing the sorting behoviors of the teachers are given in Table §1.6.
As shown there, t-e total overage time token to perforra the tosk wos obout two hours, ond the mean number
of categories formed from the 128 units wos 36.45, The teachers were quite vorioble in the omount of time,

ranging from 77 minutes to 178 minutes.,

Tobulotion wos made of the number of times the duplicote content units were categorized to=
gether.  Only two of the 33 participating teachers did not ploce the duplicotes in the same category, It
wos noted obove that every set of units wos randomized, so sorting the duplicotes together wos independent
of the order in which the teacher encountered them. This observotion verifies thot teochers were very ot-
tentive to the task. Frequently, when o teacher encountered the second of the duplicote units, he
would say "Oh, | read this before ond put it in that category --is this included by mistake?" From such
comments ond observotions, it seemed clear thot the teochers were owore of the substance ond structure of

their own manifest cotegorizotions,

ERIC
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TABLE 11,4
SUMMARY STATISTICS FOR SORTING EXPERIMENT 3
N = 32
Sorter No,_ Sort Time Regort Time Cum. Time # Categories
1 99 28 127 33
2 138 40 172 36
3 123 i3 136 49
4 90 20 118 48
5 84 3 117 29
6 98 37 135 28
7 65 48 113 43
8 83 42 125 31
9 78 55 133 22
10 150 22 172 42
11 67 26 93 34
12 95 24 119 31
13 95 30 125 48
14 100 45 145 34
15 76 18 94 23
16 67 25 32 20
17 70 59 129 35
18 36 13 49 47
13 58 29 87 60
20 81 19 100 49
21 60 36 96 39
22 100 15 115 43
23 69 29 98 35
24 93 40 133 33
25 113 39 152 25
26 127 35 162 24
27 47 41 88 27
28 85 4] 126 4]
29 83 42 125 33
30 60 19 79 35
31 69 8 77 37
32 67 22 8% 47
33 75 17 92 42
Mean 84,87 30.85 115,73 36.45
Standard
Deviation 24.84 12,27 28.11 9,24
Range 36~50 8-59 49-178 20-60
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CHAPTER 12

LATENT STRUCTURE OF TEACHERS' VIEWS

The design of the mojor sorting experiment wos presenled in Chopter 11. Thirty-two
teocher-sorters were selected for this experiment occording to the strotified sompling scheme described in
Chopter 5. The tazk f~. eoch sorte . sotved manifesting cotegorizations of 128 content units which were
derived from interviews. The monifest partitions of the 32 sorters were onalyzed with Lotent Portition
Aralysis (LPA), which s discussed in Chopter 7; ond the results of this anolysis ore presented in this
chepter.

There ure three sections in this chapter. [n the first section, the procedures employed in
Interpreting the LPA results ore discussed. In the second section, the detailed compositiors of the latent
cotegories are presented, the content units ore listed, ond the LPA motrices ore disployed. In the third

section, comments ore mode on the substance ond structure of the lotent cotegories.
o. INTERPRETATION OF THE LATENT STRUCTURE

According to the lotent partition model, there is o single latent cotegorization of the
content units which is common to the cotegorizations of all the sorters. That is, it is ossumed thot a single
cotegorizotion is sufficient to exploin how eoch of the sorters performed the sorting task. [t is ossumed that
eoch of the sorters operated according to o specific probobility tronsforn.otion furiction to derive his mon=
ifest categories from the lotent cotegories. The lotent partition mode! specifies certain struchurol arronge-
ments of the lotent cotegorization ond of the probobility processes; this is exploined in Chapter 7 and in
Appendix G. The latent partition model is o scienlific, statisticol model ond is not necessorily o total ond
accurate explication of the sorting process. Rather, it wos designed occording to substantive hypotheses

about the fundomental processes involved in the sorting and about the consequent basic features of the data,

The two major parometers of the latent partition model are motrices colled Phi, the lotent
category matrix, ond Omega, the confusion matrix. The Phi matrix specifies the compositions of the lotent
categories; it has os many rows as there are content units and os mcny columns os there ara lotent cotegories.
Eoch row corresponds to o content unilt; it hos oll 0's except in the column corresponding to the lotent
cotegory of which the content unit is @ member, ond there its entry is ). Equivalently, each column corres-
ponds to o latent cotegory ond has oll zero entries except in those rows which correspond to content unihs

which ore in the Yotent calegory, ond for those rows the 2ntries ore ol 1. The Omego matrix has os many
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rows and calumns os there ore latent categories, ond it is symmetric; ecch entry above the diogono! is equal
to the corresponding entry below the diagonal. An entry in Omega corresponds to o pair of lotent cotegories
ond summorizes the probobolistic pracesses of the sorters with respect 1o thot pair of lotent cotegories.
Specificolly, the entry is the probability, averoged over the sarters, that ony poir af content units from thot
pair of lotent cotegories will oppeor in the same monifest category. LPA is o computotiono! scheme for
producing estimates of Phi and Omega, given o set of manifest categorizations, and ossuming that the LPA

mcdel is opplicoble to the input dato.

The LPA camputatians were opplied to the 32 sorter, 128 item sarting experiment. The
computed estimates of the Phi ond Omego matiices for this data are presented in the next section. They ore
estimates in two senses. First, the categorizations were obtained from a somple ord not o population of
sorters, sa the Phi ond Omego motrices camputed are estimotes of the coirespanding populotion Phi ond
Omega matrices. Second, ths model is an oppraoximation to what actually took place in the sorting ex-
periment ond, from general scientific rationale, must be considered on imperfect model. The immediate
consequence of the process of estimation is that the Phi ond Omega motrices os actuolly computed do not
have the precise structure that they thearetically should have occarding to the model. Especially, the Phi
motrix is not o zero-ane maltrix; some entries ore above one, mony are between zero and one, ond some ore
even negotive. In order to moke the gererol substantive canciusions concerning teachers' viewpoints from
the results of the LPA computations, it is necessary to interpret the derived motrices. There are three gen-
eral stoges in this interpretotion, ond they ore described in the parogrophs below. The first cancerns se-
lection fram the vaiiaus models possible within the LPA fromewark. The other two cancern the substontive

exominaotion of ine model which wos chosen.

Sefection of the Number a! Latent Cotegories

liie LPA computations are still being refined, ond one najer problem not completaly re-
solved is that of estimating outomalicolly the number, L, of the lotent cotegories necessary and sufficient
for describing o giver set of sorting data. If L is sei ot o porticulor number, then the computational pio-
cedure of ratation produces estimates of Phi ond Omego --which is lo soy, the patemeters of o particuler
model for the sorting experiment. But different selections of L produce models which differ in how well the
doto ore fit both mothematicolly ond substantively. The LPA computations do yield (by means descrized in
Appendix G) o raugh estimate, colled L, of the number of lotent categaries. This estimate hos been found,
empirically, tobe imprecise, especiolly when the number of items is much lorger than the number of sorters.

Unlil the mothematicol procedures ore improved, the selection of the number of lotent catega.ies must be

RIC
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mode, in part, by ad hoc reosoning.

Far the data from the mojor sorting evperiment, the estimoted number of latent categeries,
L =42, wos considered toc high, so medels with L =42, 41, 32, 27, 22, ond 17 were computed. The
number finally setected wos L =32, For eoch of the six numbers tried, the corresponding Phi ond Omego
motrices were computed ond visuolly inspected. Both Phi ond Cmego are supposed to be positive, for their
entries represent zero-one oassignments and probabilities. To the extent that they have negative entrias,
they ore inadequate porometers for o lotent partition model of the sorting experiment. With L =42, 27, 22,
ond 17, there were large numbers of negotive entries in the corresponding Phi matrices; and with L = 42 ond
41, the corresponding Omego mwtrices had high negative entries. With L =27, one latent cotegory was
null; its estimated number of items wos only 0.6. With L =32, there were fewer negative entries in col-
culated Phi ond Omega, ond there were no nu!l categories. Among the selected values for L, Phi and
Omego calculated on the basis of L = 32 provided the best opproximation io parameters for o latent partition
mode) of the data. Therelore, L = 32 was selected for the detailed substantive analysis which is presented

in this chopter,

The content unit groups derived from the other mode's were ccmpored with that for L = 32,
certain cetegories of units were virtuolly identical across the models, while others o~ -eared in various com-
binotions ond orrongements, ond others were uninterpretable becouse of negotive entries. he interpreio-
tions presented below depend on the occeptonce of o particulor mode! selected according to LPA procedures.

Other models of the sorting experiment might olso bo vicble.

Plocirg the Statements in Categories

Once it hod been decided to have L = 32, the dimensions of the Phi matrix were fixed ot
128 by 32, ond those of Omego ot 32 by 32. These matrices ore presented on Foldout B in the next section.
Because the entries of Phi are not strictly zero-one, an ad hoc system of interpretation hod to be adopled
in determining the compositions of the lotent categories. The generol philosphy wos to consider the Phi
matrix as defining an octuol partition--0 disjoint, exhaustive cotegorization of the statements. The entries
in thy Phi matrix are termed loodings. The lorgest foading for o statement is colled the primary foading and
others are colled secondory loadings. In the intarpreration, each statemen? wos ossigned to the single latent
category on which it had ih primary loeding. Thus the partition wos cbtained. Within the fromework pro-

vided by this purtition, more detailed exomination of the plocemen?s was made.

In Toble 12.1 is presented o summary of the entries in Phi. There is one row in the table
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TABLE 12.1

SUMMARY OF THE ENTRIES IN PHI FOR
THE MAJOR SORTING EXPERIMENT

Number of Secondary

Loadings
8y Other BJ Thase
Estimatec Number Magnitude of nits nity
Latent Number of Units Primary Loadings On This Cn Other
Category ofUnib ossigned 90+ $0-89 30-59 Cotegory  Cotegories

m @ 3 “ 6 © @ ®

1 3.7 4 2 || 1 1

2 7.0 9 3 3 3 1 4

3 3.7 3 | | 4 -

4 4.2 4 2 ] 1 '

5 4.1 4 2 1 1 1 i

6 4.9 6 2 13 - /3

7 4.5 5 2 2 1 /3 1

8 4.3 6 1 3 2 - 4

9 6.0 6 3 12 /3 1

0 4.4 4 1 | I 5 1
L 5.2 5 2 3 0 2 1
12 3.8 3 2 ¢ 3 l
13 4.0 5 1 3 2 2
14 2.3 3 2 0 1 - -
15 4.4 4 3 0 1 1 1
16 2.1 3 1 1 1 - 2
17 2.9 2 /3 0 0 - 1
18 3.7 4 2 o - 1
19 3.4 3 1 || 2 3
20 4.9 3 /3 3 0 2 1
21 3.2 4 /3 || 1 3
22 2.2 2 2 0 0 - -
23 1.9 2 /3 e 0 - -
24 3.4 5 1 2 2 - 3
25 2.9 /3 1 | 4 -
26 5.3 é 2 z 2 3 4
z 6.2 5 3 2 0 /3 !
28 2.4 2 0 2 0 /3 -
29 K| 2 /3 0 0 - -
30 3.6 2 ] 2 1 1 4
31 3.6 3 1 11 3 3
32 4.9 3 /3 | ) 4 2
Means 2.94 4.00 1.75 1.251.00 1.53 1.53
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for each latent category plus one row for means. Column {1) gives the latent calegory numbers. Column
(2) gives, for each latent category, the estimate, derived from LPA computations, of the number of state-
ments in the latent category. This estimate varies from 1.9 to 7.0and the mean is 3.94. Column (3)
gives the number of content uniis assigned to each latent categary--thet is, the number of units which have
primory loadings on that latent category. The numbers of statements assigned varied between 2 ond 9,

hod o meon of 4, and agreed quite well with the estimated numbers. Columns (4), (5), and (6) give breok-
downs of column {3) occording fo th magnitudes of the primary loadfngs.] Most of the primary loadings
ore in the 90+ range. Only one of the falent categories has no primery looding in that range, ond on the
average there are 1.75 units with such loadings on them. The two smaller ranges er.compass the primary
loodings of successively fewe: statements, but even in the 30-60 range, the overage per category is 1.00,
Loter, in trying to reach an understanding of these cotegories, the loadings in the three ranges were des-
ignated strong, moderate, and weak. Strong loadings were to be more valuable in understanding a categury.
There is, ot present, only intuitive ustificaticn for this consigera.ion excapr in the sense of ambiguity os

exploined below,but the designations seemed to make substontive sense for this particulor dete,

Some of the content units were not sorted consistently by all the sorters, ot least not with
respect fo the derived set of lotent categories. This is evidenced by the presence of units which hove sub-
stantiol loadings on several categories. Such content units are colled ombigy - units, Columns {5) and (6)
of Teble 12.1 refer to ombiguous statements. For each latent category there oppears in column (5) the num-
ker of secondary loadings greuter than 30 for units assigned to other lotent categories, For each latent
cotegory, the ;umber of secondary loadings greater than 30 on other categories oppears in column (6). The
nieon of each of these columns is 1.53, which indicotes thot o substantial number of content units had om-
biguous loadings. For the purpose of interpretation, loadings of an ombiguous content unit skatement ore
identified o3 probobilities in an extended latent partition mode!. The extension from the latent partition
model, explained in Chopter 7 and Appendix G, may be formulated with o mathemotical besis, though the
for wlation is not given here. It is assumed in the extended model that o sorler recognizes in on embiguous
unit just one of the possible latent categories for the unit and that this recogrition is effected according ta
o probabilistic processthe probabilities of which the loadings are estimoter, The recognition process is
assumed ta occur prior 12 the probobilistic process of sorting Into manifest cotegories. Sorting into calegories

is ossumed ta be effected according ta the latent category confusion probabilities estimated in Omega. Note

! The loadings are written without decimals in this chopter.,
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thot the sorters were required to put eoch item in one ond only one category, so they had to decide upca

o single ideu for o stotement.

Describing the Categories

Since the 32 lotent cotegories were considered o mojor firding of this research, it wos
necessary to onnotote their presentotion ond to describe the understondirg thot hos been reached of the
substonce and structure of the ideos underlying the cotegories. The goal of this onnototion wos to deter~
mine lobels for the cotegories and 1o exploin the relotionships omong the content units within o lotent cote-
gory ond omong lotent cotegories. The dato used in reaching the understonding consisted of o) the stotements
themselves, b) the Phi ond Omego matrices, ond c) the titles which sorters opplied to their manifest cate -
gories. The scientific problem is similar to that of naming foctors from o foctor onolysis. Foctors ore
formolly defined only in terms of correlotions between wa +iobles ond factors. Rawever, in foctor analysis,

there is ro parallel to the sorters' manifest category titles, which are of volue for naming LPA cotegories.

The centrol idea of o lotent category wos first tentotively formulated on the basis of the
strong-loading unambiguous content units assigned to the category. Usually, these stoterents exhibited o
foirly obvious common concern, ond an expression of this concern was odopted as o prelininory title for the
latent category. The expression was then tested ond modified os necessary in cxomining the other units
ossigned to the cotegory. That is, the strong-loading units suggested the main ideo of o cotegory, ond the
weoker-loading units clorified ond speciolized this ideo. By exomining titles giver, by sorters to their mani-
fest cotegories, refinement of the latent cotegory title wos possible. Consideration of the ambiguous content
units helped clorify the subtlaties of lotent cotegary meonings, since the shodes of meoning which differ-
entioted the categories were visitle in ombiguous stotements. The explonotions of the various lotent cate-

goties hod ultimately to be oligned=~the categorization is o function of the set.

Becouse of its utility in understonding the subtleties of the latent cotegories, the nction of
ombiguity deserves further discussion. In some coses, ombiguous stotements contoin two of more ideas in
coordination; perhops they sheuld then be considered bad items for @ sorting experiment in which sorters ore
required to form disjoint cotegories. But several other item choracteristics seem to be refoted to ombiguity:

a. Certain key words, such as dritl ond discipline, oppearing in @ unit may hove dis-
tracted sorters from other substontive concerns of the stotement.

b. Statements phrosed in terms of o particular subject area may hove been considered
withoul regard to genem) ospecths of learning ond method they expressed.

c. Very long stolements may hove been confusing in the context of the lorge number of
conler.t unils to be naaipuloted.
O
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d. It moy hove been difficult to relote negatively warded statements to statements
phrosed in termis of positive octions ond beliefs.

An empiricol investigation of some of these foctors is presented in Chopter 9, but certainly more investi-
gotion is needed. Also, there is some suggestion (see the third section of this chapter} thot ot teost cozr-
dinate ombiguity is reloted to canfusion or merging of the lotent cotegoaries by the teochers who participated

in the generation of the item pool.

The sarters' confusion (in the technical LPA sense) of lotent categaries is to be differenti-
aoted from ombiguity of stotements. Ambiguity is inferred from several substontiol loadings for o particulor
item in Pki, while confusion is inferred fram substontiol entries in Omega and refers to oll the items from o
pair of lotent cotegories. Confusion and ombiguity ore mathematicolly independent phenomena. Confusion
involves o uniform probobilistic merging of the items of two lotent cotegories ond is regorded os the mojor
manifestation of individual differences omong sorters. Most of the entries in Orego ore low; oll ore below
30,0nd only fifteen are betwean 10 ond 29. This indicotes that the sorters tended to divide lotent categories
rother than to combine them in orriving ot their monifest cotegories. Far the purpose of interpreting the
confusion probabilities In Omega, only entries greater thon 10 were considered, ond they led to clorification
of the understanding of the meonings of the lotent cotegories. Severr! choins of cotegaries were found to
hove high confusion probobilities ond were interpreted os indicoting o partiol hierarchization of the latent
cotegaries, No psycholegicol explonation of the hierorchization hos been exploined in terms ot o psycho-

legicol theary, but it does oid in orgonizing ond presenting the confusion charocteristics.

b. COMPOSITION OF THE LATENT CATEGORIES

The LPA results ond interpretations for the mojor sorting experiment ore presented in this
section. Figure 12.1 indicotes the physical orrengement of the presentation. The lost page cof this section
is o lorge foldout which should be extended to the upper right. The foldout contains Phi ond Omego olong
with the list of suggested latent cotegory titles ond o schematic representotion of the more probable con=
fusions. Descriptions of the lotent categories ond the stotements comprising the lotent cotegaries ore given
on focing pages preceding the foldout. Content units ond their numbers ore grouped occarding to their
plocements in lotent cotegories. Lotent categories ond their numbers are grouped so that cotegories with
more proboble confusions ore odjocent, To study the results, lotent cotegory descriptions should be read
ond their contents exomined. Ambiguities noted in the description may be checked with the Phi matrix on
the foldout; ond the confusions noted may be checked ogoinst the representations of the more probable con-

fusions on the foldout.
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The more probable
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Figure 12,1, Arrangement of descriptiuns, s'otements, ond
Foldout B for study of latent categories.
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The descriptions of lotent cotegories consist of five parts: 1) the title for each cotegory,
2) an expansion of the title, 3) a comment on the loadings of the stotements ossigned to the category, 4)
o discussion and obstraction of the statements with respect to their common mearing, ond 5) o discussion of
confusions with other lotent cotegories. Before proceeding to the descriptions, some exomples of derivo-
tions are given, with re pect first to statement ombiguity ond second to cotegory description. Here ond in
the rest of this section o general form of expression, L = x on Category y, will be used to symbolize o
statement's loading of x volue on Category y. Two pieces of information appeor to the right of each state-
ment: 1) the volue of eoch statemeni's loading on its ossigned cotegory, and 2) the marking (omb.) to denote

content units which hove ombiguous loadings.

Exomples of Ambiguity
This is Content Unit 83:
This third.ond fourth-grode teosher hos her children wark individuolly

ot their seats on their map skill books while she circulates around the room
helping them. The work is corrected by euch child os the teocher reads the

Oonswers,

This unit wus assigned to Cotegory 19: Pupil Initiotive, but it has several foirly large secordary
loadings. Its fou: lorgest loadings ore:

L = 47 on Category 19: Pupil Initiotive,

L = 37 on Cotegory 27: Textbook Supplements,

L =32 on Cotegory 7: Individua! Attention, ond

L = 29 on Category 10: Voriobility in Teochir ; Approaches.
Certoin key words and phroses in the statement ore underlined here, but they were not, of course, under-
lined on the slips that were sorted. Eoch of the underlined words ond phroses con be ossocioted with one of
the four categories, ond the presence of these words und phrases is ossumed 1o be the reason the statement
wos sorted ombiguously. Essentiolly, the item is o coordinate combination of severol ideas.

A second ombiguous stolement is Statement 64:

This teocher does not believe in directing children's use of color in creating their
own piclures.

1t wos ossigned to Coategory 13: Structure of Longuoge; but its primory looding wos low, and it hod severol
' secondory loodings of corparable magnitude:
L = 30 on Cotegory 13! Structure of Longuoge,
’ L = 26 on Cotegory 30; Students' Interests, ond
L = 20 on Category 29: Reporting.
O
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Apparently the negotive wording of the statement led to an apparently arbitrory orroy of embiguous assign-

ments; for the purpose of the presen! experiment the stotement must be considered o "bod" item.

These two examples of interpreting ambiguity illustrate the woys in which individual stote-
ments were anolyzed. Such onalysis is useful in understonding the content compositions of the staiements
ond in understonding how the sorters may hove focused on particulor ospects of the statements. [t is olsa

useful in understonding the content of latent categories; this is illustrated in the following paragraphs.

Exomple of Description

Two high locding statements on Category é directly corcern instilling citizenship, Stote:
ment 25 says thot o teacher "teoches freedom" by indicating the impartance of "cooperotion end sharing;"
Stotement 26 says o teocher "stresses the importance of being o good citizen" by hoving students krow

governmental reolities. A tentative title for Cotegory & might be "Understonding Democrocy ."

The other four statements in Category 6 hove weoker loadings. Statement 27 concerns in=~
dividuol problems, Stotement 28 concerns rules ond behovior, Statement 29 concerns leodership, ond
Stotement 30 concerns committee operosion. Moadificotion of the title "Understonding Democrocy™” is rec-
essary, for these weoker statements indicate that the inclusive content of the colegeiy invalves more thon
just understanding democratic society, but it olso involves understanding the sociol patterns in the class-

room. The finol title selected wos " Good Citizenship" which is moce globol thon "Understanding Democrocy.”

Thus the weok: toading statements clorify the idea extrocted from the s*rong-looding stote-

nients. Also, on ombiguous statement moy ossist in the explicotion of the meaning of o categary.

Statement 28 is:
This teocher talks over rules and behovior, pointing out ot more is expected
of second groders thon first gr.-ders because they ace older ond hove been in
the school fonger,
The stotement hos o loading L =55 on Category 6 and o foading L = 50 on Cotegory 4: Discipline
Problems. The phrose "more is expectea" suggests discipline rather thon sociol integration, Becouse thot
suggestion is opparently registered in the ombiguous loading on Cotegory 4, there is indication thot this

cotegory, “Good Citizenship, oes nct have disiplinory overtones. This is o further clorificotion of the

cotegory.

Statement 27, presenied in Figure 12.2, is olso in Cotegory 6, The phroses appeoting
around the statemen! ore actual titles assigned by teachers to their manifest categories which included this

statement. Such terms a3 "Responsibilities” ond "Teaching Understonding of o Society” tend to verify ihe
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title,"Goced Citizenship,"giver: the latent category. The veriation emong these titles indicates the manner
in which sorters diversified {tplit) and confused (merged)} lotent cotegories. For exomple, severol sorters
considered Content Unit 27 o category by itself--one sorter called it "Understonding Oneself." But other
sorters confused (merged) the cotegory ond produced such constructs 0s "moiivation.” [n the confusion
matrix, Omega, Cotegory 6 hos o low but persistent probebility of confusion with Cotegory 4:

Discipline Problems, which in turn is confused, ot @ quite high probability, with Cotegory 5 Personal
Relationships. The existence of this chain further emphasizes the sociol and non-disciplinary nature of

Catrgory 6: Good Citizenship.

Understanding behavior
in various oge groups
1

Undesstanding oneself Teoacher, guidance
~ //

t
\, | ’
. [} ’
AN 1 £
27.
This teacher wonts children to feel everyone hos
Independence and. .. problems. [f they recognize their problems they con
moturity work to solve them.
4 4 ) ~T
Ve / \ \\\
-~ /! S Responsibilitt
Teaching Gnderstonding ' \\ sponsiilities
: ; ) L
of o society / Pupil-Teocher relationship
Motivation

Figure 12,.2. Titles assigned to manifest categories which contained Content Unit 27.

The latent category descriptions, content unit compositions, and Faldout 8 follow. In the
section following the foldout, comments will be made concerning the use 9nd the importunce of these re=

sults,
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VATENT CATEGORY 1. CORRELATING SUBJECTS

Subject-motter areas are correlated or integroted by the teacher. As he perceives that they

can be meaningfully reloted, the teacher combines spelling end languoge, social studies and ort, ond so on.

Loadings. Four stotements hod their highest loadings on this category. Two of these |oadings

are strong; one is @ moderate loading,ond onestotement is ambiguous.

Abstracted meaning. Key words in the four statements are "combines," "correlates," "relotes,"
"integration," Note that the item contents cut across subject-motter oreas: spelling and longuoge; sociol
studies and ort; spelling ond reading. The fourth statement is ombiguous. It contains on element of in-

tegration, but in the sense of integration between grade levels.

Confusion. This category is isolated in the confusion motrix.

r .
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LATENT CATEGORY 1! CORRELATING SUBJECTS

This teacher combines spelling ond longuege. This is ot the seventh.ond eighth.

grode Teve!.

. This teacher correiates social studies with ort, such os drawing the Wilderness

Road, what children thought it would look like.

This teacher feels that spelling relates to reading in the matter of syllabication
ond accents. If children can break o word into syllobles, it will help them with
their reading.

. This third<nd fourth-grade teacher is in close contact with the fifth-and sixth=

grode teacher for science. They discuss what they teach in order 1o get good

integration between the grode leve!s.
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LATENT CATEGORY 2: VISUAL AIDS
Learning receptivity is strengthened through the use of visual aids.

Loadings. Nine statements are contained in this cotegory. Three loadings ore strong end three
cre moderate. Three items are ambiguous, Item 13 is unique in *hat it has identical Yoadings (L = 34) on
three latent categories, 2, 13, and 31. Its content is most closely related to the concerns of this category.

Abstracted meoning. All nine statements concern the techniques of using visual aids to facili=
tate learning, These aids include filmstrips, pictures, blockboard, flannel board, objects, charts ard
flash cards os tools for teoching. Severol of the ombiguous items olso lood on Category 3, which deols
with the use of concrete examples. There vios some ambiguity with respect to Cotegory 10 which deols
with variability in teaching opproaches.

Confusion. The confusion matrix reveals a strong relationship between Cotegories 2 and 3. The
items from both categories are concerned with the hardware of teoching and demonstration.
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LATENT CATEGORY 2: VISUAL AIDS

10.

n.

ERIC

Aruitoxt provided by Eic:

. This teacher uses filmstrips occasionolly to illustrate o story and asks questions

before ~~.wing it. She moy use just part of the filmstrip to bring out soinething
specific.

This teacher uses filmstrips to teach o lesson which is difficult to visualize
a. 1 branches out the discussion from the filmstrip.

This teacher states that the first-grade teacher Lses o lot of visuel aids so that

pupils can match sounds with pictures.

This teacher believes in utilizing visuol oids in orithriatic. She feels thot
the blackboard is the best visual oid for illustrating arithmatic concepls==both
for the pupils and the teacher.

This first-grade teacher used o fianne) board to help o tlow child in arithmetic.
She also used calendar pages. The child took the colendar pages home with

iim to get extra help from his parents,

This teacher says that memorization comes faster aofter they picture the focts
with objects.

This third-grade teacher uses the blackboard for review of words and we-d
usage, for exomple: does, doesn't, do ond don't. Children will write

correct sentences on the board.

This teacher in a rural sitvation, uses charts, experience chorts, and flash
cards even when teaching only the two students who make up the second grade.

This teacher says the first ade previously handled objects before going into
abstroct ideos and number symbols of edding and subtracting.
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LATENT CATEGORY 3: CONCRETE EXAMPLES

Physicol moterials make the learning experience more real and comprehensible.

Loadings. Three statements load on this category , one relotively strong and two
maderotely,

Abstrected meaning. All three irems in this cotegory concern learning situatiors ‘n which con-
crete objects are monipulated. The <ubte distinction hetween this category ond Category 2, which in-
cludes items obout visua! aids, was not clearly perceived by the sorters. Six of the nine statements in
Cotegory 2 have moderate to weak loadings on Category 3, and one stotement in Cotegory 3 loads on
Category 2. Visual aids provide effective alternatives to concret= exomples when examples cannot be

produced in the clossroom.

Canfusion. The relationship with Category 2 is describad previously.

LATENT CATEGORY 4: HANDLING DISCIPLINE PROBLEMS
Deliberote steps are taken to naintain ccntrol and minimize shudent disruptions.

Loadings. Four statements loodad on this category. Two loaded very strongly and two loaded
moderately .

Abstracted meaning. Calegory 4 is one of three categories concemed with teacher-pupil re-
lotions ond control of student behavior. (See also Categories 5 and 6.) The content of two statements
reflects specific problems ot student misbehavior. The other two describe opportunities for o teacher to

prevent misbehavior,

Confusion. The confusions of thiy cotezory with Categories 5 and 6 are especially interesting.
The ream of student-teacher relotions seems I be differentioted into three partitions. Categories 3 and 6
represent non-academic personol relations ond good citizznship. The three categories oppear os o cnn-

stellation of "persono! relations” in the cerfusionr matrix.
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LATENT CATEGORY 3: CONCRETE EXAMPLES

14. This teacher uses scraps of poper cut into inch squores for the concrete L=95
objects she uses in teaching multiplicatirn facts in math becouse they ore not

noisy and take up little room.

15. This teacher tries 1o do some experiments in science. She feels thot nat hoving L =261
enough equipment will make o difference in teaching science becouse the text

shows experiments using equipment that they do not have.

16. This teacher had difficulty with her fifth groders in understonding the difference L =50
between elements ond compounds. They confused natural resources with efements.
She used chemistry charts with abbreviations to show how elements compared to
naturel resources, ond through experiments they finally seemed to understand .

LATENT CATEGORY 4; HANDLING DISCIPLINE PROBLEMS

17. This teacher sometimes writes down students® names on o paper on her desk for L= 121
misbehavicr, ond then they both forget cbout it.

18. This teacher states thot she takes those who just con't get along without disturbing L=Nn2
others with her, if she must laove the room.

19. This teocher feels that children learn in the first week how for they con go with L=81
a new teacher, ond they will try it.

20. This teacher tries diplomatically to get @ child back on the track if he goes off L=56
on o tangen-.

ERIC :
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LATENT CATEGORY 5. PERSONAL RELATIONSHIPS

A satisfoctory personal relationship with students is o significont teacher attribute.,

Loadings. Four statements locded on this cotegory: thers were three with strong |-»adings,ond
one stotement was ombiguous. The ombiguous jtem (number 24) has o secondary loading on Cotegory 25.
In one respect, the item refers *o o general rapport between pupil and teacher, which seems to explain

il appearance in Cotegary 5. The content of the item refers to specific interests, ond thus it is reloted to
Category 25.

Abstracted meaning. Whereos the emphasis in Cotegory 4 wos the handling of discipline prob-
lems, this factor pertins to 6 mere subtle level of interaction. For instance, statement 22 is concerr.ed
with the mutuol trust between the teaches and the child. This ospect of personal reloiions differs in kind
from o "discipline" refationship in which the concerm is for conko! of the children.

Confusion. Although there are three cotegories grouped together in the confusion motrix,
Category 5 is significontly related to fategory 4, the concern for odequate handling of discipline problems
but not to ideas of |sadership ond good citizenship (Cotegory 6). Possibly, o distinction wos mode be‘ween
the teacher's vievpoint and the student's viewpoint. That Is, Cotegories 4 ond 5 ossume th  teacher's
perspective: How witl she manipulate students' behaviors ond ottitudes ? Cotegroy & is co icerned with
helping stydents to assume responsibility, leadership,ond cooperation.

LATENT CATEGORY 6. GOOD CITIZENSHIP

Instilling democratic ideos of good citizenship, cooperationand leadership are an integral part
of teaching.

Loadings. Six s.atements foad on this category: three have strong loadings.and three items are
ombiguous.

Abstracted meaning. The two strorgest statements discuss good citizenship in general, while the
others concern various aszechs of social integration of the closs: rules ond behaviors, individual problems,
leadership, and committee functioning. A significont ottcibute of this lotent cotegory is o concern for in~
dividuo! development.

Confusion. This category's link to Cotegory 4 ond iks lack of connection to Cotegory 5 has been
noted. Although Cotegories 4, 5 ond 6 ore underscored by o dimension of personol relations, each foctor
remains independent in une particulor ospect of this concern.

O
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LATENT CATEGORY 5: PERSONAL RELATIONSHIPS

21. This teacher says you hove to laugh with your children, ond ot yourself, L-122

but never ot the children.

22. This teacher thinks it is very important that you like your children because L=116
you have to trust your children ond they have to trust you. It hasto be o

mutual feeling.

23. This teacher would odvise o codet teacher not to get too friendly with the L=80
children immediotely. You have to be on the same level, but not neces~

sarily o "good fellow."

24. This teacher, whose hobby is earrings, goins children's inierest by wearing L=47
a different pair each day. These rural children check on which kind she's {omb.)
wearing ond ore interested in her hobby.

LATENT CATEGORY 4: GOOD CITIZENSHIP

25. This teacher states that she taught freedom by showing pupils thot they could L=125
hove freedom to o certain extent but not by toking someone else's freedom.
She pointed out that in ploying baseball there must be cooperation ond sharing

in order for everyone fo enjoy it

26. This intermediote teacher states thot in history discussions she stresses the im= L=124
portance of being o good citizen, os children sometimes toke things for gronted.
For exomple, they think o teacher poys for oll the supplies, but she hos pupils
learn that the parents octually pay for them.

27. This teacher wants children to feel everyone hos problems. |f they recognize L=75
their problems,they con work te solve them.

28. This teacher talks over rules ond behavior, pointing out that more s expected L=55
of the second graders than first graders because they ore older ond have been In (omb .}
schoo!l longer.

29. This teacher wonts to help those who show evidence of leadership to have con- L =47
fidence ond to use their leadership obility. {omb.)

30. This teacher, in preparing students for working on o committee, discussed what L =45
o committee is, how o committee should function, and the importance of working {omb.)

on o committee.
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LATENT CATEGORY 7: INDIVIDUAL ATTENTION

Individua! needs can be met by establishing tutarial practices within the clossroom.

Loadings. Five statements load on this category. Two statements hove strong loadings, two
statements 1oad moderately, and one is ambiguous. It is interesting to note that three of the five iteins of
this category had secondary loadings on Category 10.

Abstrocted meaning. This cotegory reflects teacher concerns for organizing opportunities for
providing individue! help. Of itself, the content comprises an aggregate of notions obout individual
ottention accross o variety of situations,

Confusion. An interesting confusion triangle wos formed between this category ond Categories
8and 10. The strongest tie wos between Categories 7 ond 10, Variability in Teaching Approaches. GCate-
gory 8 is concerned with individual problems=-particulorly with respect te reading--and is lebeled
Specialized Teaching Techriques in Reading. Also interesting is ¢ Jangentiol ink with Category 9 which
will be discussed later. In controst to Categary 8, Category 7 is not “subject bound;" it is general and not
directly relevant to any one specific subject-matter orea. However, the similarily of orientation is op=
porent and is represented in the confusion matrix by o constellotion of interrelated categories whose con=
cerns ronge from general to highly specific matters of individual attention.

O
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LATENT CATEGORY 7 : INDIVIDUAL ATTENTION

3t.

32,

33.

This teacher, who teaches o split grade, helps children during the noorr hour and
at recess, or ofter school becouse she doesn't hove time during the doy to give

individuol help.

This teacher sometimes gives individuol reading help during penmonship period
becouse there is no time ot noon, and they oll ride the bus which leaves prompty
ot 3:15.

This teacher divides the students during librory ond ort *ime so thot the s tudents
get more individual ottention.

This teocher says children don't feel embarrassed by coming to the board for in-
dividuol help because she does this in oll her closses. Others who are mt quite

sure con watch and leam, too.

. This teacher says in cose of absences, she reviews i".e work they hove covered

in the group, she hos the students toke work home, or they stoy in from recess ond
she helps them to cotch up.

L=116
L=11
L=74
L=62
L=44
fomb.)
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LATENT CATEGORY 8: SPECIALIZED TEACHING TECHNIQUES IN READING

Certain teaching schemes designed to provide individual attention to specific problems of

readers may advance their progress.

Locdings. Six statements load on this category. One hos g strong loading, and the rest
have moderate loadings. Although the loadings of the lost five items are moderately strong, each hos a

large secondary looding and may be considered ambiguous.

Abstracted meaning. Five of the six items describe voriations in teaching procedures re-
garding specific probleims of slow readers. However, this latent category appears not to be restricted only
to sluw readers. One moderately loading item describes a procedure for handling foster reoders. This cate-
gory seems to include two concerns: o flexibility in teaching approach for different ability levels, and
techniques for teaching reading. The first concern is expressed in a more general fam in Cotegary 10, but
this is no1 refated in the confusion motrix to Cotegory 8. The main emphasis of Cotegory 8 appeors to be
varying ability levels. Implications of the statement sompling procedure have previously been described:
certain ideos expressed by the interviewed teachers may have been omitted. Only one statement in this
category describes "fost” pupils, Had this item not been included, the categary may have been interpreted

s attention to slaw reoders per se .

Confusion. Cotegory 8 is related both to Cotegory 7 and Category ¢ in the confusion matrix.
Cotegory 7, as has been described, is illustrative of general ways of providing individual or special help,
This idea is nlso predominant in Cotegory B. Category 9, on the other hand, exemplifies orgonization of
reading instruction. Both of these concepts are apparently important attributes of this category. The tri-
angle formed by Cotegories 7, 8, and 10 hos been described.

RIC
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LATENT CATEGORY 8¢ SPECIALIZED TEACHING TECHNIQUES IN READING

36,

37.

38,

39.

40,

41,

This teacher has Group |1, the povier readers, use o third-grede reader because
it is necessary to try and pick up some things which they didn"t pick up in the
third grade, such as prefixes, suifixes, and so forth.

This teacher likes to have her slovi readers da oraf reading. She hos them read
to each other, such as two go in @ corner ond read to each other while she is
hoving the other group read. She feels this helps them become better readers,

This teacher has o couple of boys in her room who are having difficulty in reading.
She feels thot their difficulty is o lock of vocobulorly which prevents good com-
prehension, She feels they didn't hove enough individuol help in lower grades.

This teacher has her second reeding group following much the some procedure
as her first reading group only more slowly.

This teocher says the faster pupils go ahead on their own and she just checks
them by having them read the new words %o her. She scrombles the words around

ond inserts other words and this way she checks their obility,

Th.. teacher will not let slow pupils leave until their work is finlshed.

L=126
L=73
{omb.)
L=62
(omb.)
L =61
(omb.)
L=53
(omb.)
L=46
{omb.)
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LATENT CATEGORY 9: READING ORGANIZATION

A variety of instructional pracedures are designed to invalve children in reading ond te develop

reading skills.

Loadings. Six statements load on this category; three statements have strong loadings, one
stotement hos o moderately strong loading, and two are embiguous,

Abstracted meoning. An assortment of specific opproaches or activities in reading arganization
comprise the jtems which load on this cotegary. This is ane of the few foctors which ore arganized around
o cantent area. The ‘eacher activity or invelvement in the classrooin event described is unique to that
area. That is, most lotent categar.es cut ocross subjeck-matter areas. However, for these items, it is
difficult to identify any attitude, methad or opproach which can be separcted from Reading Organization

Confusion. The position in the confusion matrix of Categary 9 is indicolive of its generality
A weak link is established with Caiegory B,and the relation between them is the cancern far teaching

approoach,
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LATENT CATEGORY 9: READING QORGANIZATION

42.

43,

45,

46.

47.

This teacher hos oral reading following the guided reading if time pemilts.
If not, they do the oral reading 6t the next reading closs which would probably
be in the ofternoon,

This teacher has children take turns reading aloud or reading the part they like
best. She emphasizes the expression they put into their reading.

This teacher requires an hour of reading o day in grodes five through eight, with
everyone reading ot the same time. She does this in the ofternoon.

This teacher devotes most of tl_w_e time to reading because she feels it is most
importont in the third ond fourth grade. She says on some days she spends the
whole forenoon on reading.

This teacher had one of her reading classes reod o story on "fact and fiction"
ond write the names of other stories they had read that were similor. $heasked
if they liked the story ond why.

This teacher uses severol techniques for her reading seat work. She uses
thought questions, true ond folse, multiple choice, ond yes and no questions.
which she mimeogrophs. She also hos the pupils, after they have read the story
orally, drow o questior from the question box ond answer it.

229
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LATENT CATEGORY 10: VARIABILITY IN TEACHING APPROACHES
The use of o voriety of instructional methods helpsresolve individual learning problems.

Loadings. Four statements load on this latent category. One loading is quite strong, two ore
moderate, ond one is weak. Particulorly significant was the relatively lorgs number of strong secondary
loadings for these items.

Abstracted meaning. Category 10 s interesting because it cuts ccross subject-ma*ter areas.
Four statements include one general concept: of these, two concern arithinetic,ond one concerns letter
discrimination, Alf four emphosize o need to try various methods to overcome particular learning diffi-
cultics. Category 10seems to represent o concept which underlies many aspects of the teaching-learning
situation.

Confusion. In the confusion matrix, this tactor is specifically finked to Categories 7
ond 8.Ths was explained earlier os an explicit tie to both general and specific teacher concerns. Further,
this completes the only clused triad in the confusion matrix; that is, each category is linked with the
other two.

ERIC
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LATENT CATEGORY 10: VARIABILITY IN TEACHING APPROACHES

48, This teacher, in desperation of teaching the difference bzitwcen the band d,
told the closs thot the b comes first in the alphabet so thot the line comes in
frant. She feels that each problem is o~ individuol problem and she needs to
try oll methods for mastery.

49, This intermediote teacher helps children with individua! needs in orithmetic
by having them do some extro work or by making a chart to be sure they
understand the mechanics of the skill,

50, This teacher feels her class con't take a straight diet of difficult material.
She breoks it up by doing some sight reoding or reading a ploy.

51. This teacher hos someone read written problems orally so the class con decide
how to solve the problem. Someone puts the protlem on the beard using the signs
or skill 1o be used in working the problem. This is because some have trouble in
reading and knowing what the problem asks for,
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LATENT CATEGORY 11: DRILL

Drill and review are useful to fiimly estoblish specific fearnings.

Loadings. Five stotements load on this category. One loading is strong, and the other four

are moderately strong. [

Abstracted meaning. The cutegory is very clearly defined and represents general concepts

of review and drill. Three of the five statements incorporate elements of subject-matter areas {arithmetic
and spelling), but the overall concern seems fo be generalized. The remaining two statements are centered
strictly cround the function of drill, !n earlier LPA analyses, "drill" categories appeared os one of the

most clear=cut and easily intzrpretoble ideas expressed by the teachers,

Confusion. Category 11 is one link in a four.category chain dealing with learning deills.
This link represents the most general of she ideas about review and drill. The next link, Category 12:
Spelling, however, is specific with respect to certain practice activities, This in turn is linked to Category
132 Steucture in Wiiting, which is linked to Cotegory 14: Emphasis on Correct English Usage. These cate-
gories are linked together. Note t =t *hey are not interrelated., That is, Category I1 is not related, in
this chain, to either Category 13 or 14, nor is Category 14 related fo Cotegory 12. These other three
categories are subject-matter related. That they are " linked" rather than "chirered” may be o function of

SEn— ] oa— )

the differences among these areas, Words such as "drill,""repeat,” and "review" carry strong connototions
in themselves, regardfess of their porticular situational contexts. When these words appeored in the stimu-
lus units to be sorted, they were consistently sorted together in ihc same mr nifest categories of the teachers,
This connotative strength may account for lack of relationship, in the four-category chain, between Cate-

gories 11 and 13 and between Categories 11 and 14,

LATENT CATEGORY 12: SPELLING
A variety of instructional procedures provide practice in spelling.

Loadings. Three stotements toad on this category: two are strong-loading and one statlement

is ambiguous.

Abstracted meaning. Category 12 describes fechniques for teaching spelling, The ambiguous
item also foods on Category 10 : Variobility in Approach to Solving Individual Problems, and Cate-
gory 19: Pupil Initiative. Althoigh the loodings are aboul the some, in the spelling context it fits most
meaningfully in this categery.

Confusion. This category is the secand link in a chain of factors related to leorning drills.
It is cennected with Calegory 11: Drill, and Category 13: Structure of Writing. These ore both meoningful
associations and were interpreted previously, !

ERIC .
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LATENT CATEGORY 13: DRILL

52.

53.

54.

55.

56.

This teacher feels that even if it is old-foshioned, she believes in giving
a review of the multiplication tables every week because pupils like it and

oan see themselves improve.

This teacher woits a couple of days, ofter concentrated work on o drill sheet,
ond then reviews the subject in which they had difficulty,

This teacher zays the beginning teacher must allow enough time for children
to get the material as suggested in the monuals ond must repeat often, because
giving o lesson o~ - day isn't enough. You have to repeat cnd repeat ond re~
peot, even in higher grades.

This teacher believes in drill to teach orithmetic facts, such as flosh cards
ond the other games, becouse even in the new math they must hove drill or

they will go withou! learning the focts,

This secondgrade teacher gives ¢ list of new words in spelling and olso review
words that give the most difficulty. Each week different words are reviewed.

LATENT CATEGORY 12: SPELLING

57. This primary teacher bhas students practice speliing wards ond wriling on the board.

58.

59.

This teacher would give children,having difficulty in spelling more writing oc-
tivities, such os using the spelling words in o stary.

This teacher says she doein't require looking up the meoning of wards n spelling
closs unless no ona knows the meaning of can use it In a sentence. It slows up
the whaole class,and they night os well learn from eoch other os from the
dictionary.

233
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LATENT CATEGORY 13} STRUCTURE OF LANGUAGFE

Manipul ttion of words is an effective method for teaching sentence structure.

Loadings. Five statements load on this cotegory. There is one strong loading, three ore moder-
ately strong, ond one item is ambiguous.

Abstracted meaning. Three of the stotements deal with teaching grammatical sentence structure.
One statement involves proctice in word usage. The other statement is ambiguous and seems unrelated to
the other items loading on this category. Generally, this category involves the menipulotion of words
in writingand the structure of language.

Confusion. Category 13 is linked to both Category 12 and Category 14; the stronger tie is with
Cotegory 14. This can be explained on the basis of similarity of content. The centrol idea of Category 14
is correct English usoge. In both Categories 13 and 14, as in Category 11 and Category 12, there is o notion
of reinforcing the hobituol usage of certain linguistic elements.

LATEMT CATEGORY 14: CORRECT ENGLISH USAGE

Good English instruction is supported by insisting upon correct usoge and concise vocabulories,

Loodings. Three statements load on this category. Two loadings ore strong, ond the third

statement is ambiguous,

Abstrocted meaning. This category implies an emphosis o correct English usoge. The items per-
toin specificolly to lecrning <correct vocabulary in subject areas, learning correct terminology,and using cor-

rect English in children's speeches.
Confusion. This cotegory is the last link in the learning-d-ill chain and is connected only to

Category 13. They differ in level: Category 13 stresses a teacher's opproach ta teaching language structure,
while Cotegory 14 deals with pupils’ usage of correct forms.,
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LATENT CATEG ORY 13: STRUCTURE OF LANGUAGE

60. This teacher begins grommar with o skeleton sentence, maybe just two

s1.

62,

63,

words. Then they odd the trimmings, adjectives and adverbs, ond along with
all of it goes the definition.

This teacher tells the closs thot o diogram of o sentence is to grommar what o

map is to o rood system,

This teacher would teach descriptive words to her third groders by hoving them
write an animol's name, and write sentences about that onimal using the des-
criptive words.

This secondgrade teacher teaches sentence structure by giving o sentence ond
then o phrase. She has the children compare tae two for the understanding of
complete meaning.

This teacher does not believe in directing childran's use of color in creating

their own pictures,

LATENT CATEGORY 4. CORRECT ENGLISH USAGE

65.

67.

ERIC
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This teacher states that children should learn the correct vocabulory forq
particulor subject because they might os well learn the correct term in the
beginning ond not have to relearn later.

. This primary teaches teaches children to use correct terms such os period,

comme, opostiophe.,

This teacher insists on correct English when giving o ploy even though she
bos the children make up meir own speeches.

L=114
L=71
L=65
L=463
L=30
{omb.)
L=95
L=90
L=45
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LATENT CATEGORY 15¢ USE OF TESTS

Tests may be used to determine o child's ocodemic niche.

Loodings. Category 15 is comprised of three statements with strong loadings ond one
moderately loading item which is olso ombiguous.

Abstracted meoning. The three strong statements describe the value of tests for grouping
children ond evoluating their progress. An ambiguous item is related to this on'y as it reflects an opinicn

of speed tests. These items represent o cross-section of subject-motter oreas.

Confusion. Category 15 is linked to Category 16 in the confusion matrix. The main concern
of Category 16 is preparotion, orientation, ond orgonization far upcoming work. To the exteni that this
concern can be interpreled os o concern for the evaluation of o pupil’s status, there is confusion between

the two cotegories.

LATENT CATEGORY 16: READIMESS TECHNIQUES

There is o complementary relationship between efficiency of learning ond time of readiness.

Loadings. Three statements load on this cetegory; twohave moderotely strong loadings and two
ore ombiguous. One of the moderate items is ombiguous and has o strong secondary loading on Category
15, to which this category is linked in the confusion matrix.

Absirocted meoning. Both of the stronger statements contoin ideas which relote to o teacher's
evoluation of students for the purpose of determining their courses of study. That is, the teacher attemph
to perceive the students® receplivity to learning.

Confusion. In conjunction with Category 15, this cotegory represents teachers’ evoluation of
students.
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LATENT CATEGORY 15y USE OF TESTS

68. This teacher stotes thot the children ore given regulor standardized tests
in orde: “>r her to make necessary groupings in reading.

69. This teacher learns obout the children's progress through tests. She hos the
Weekly Reader Test and the Stanford Achievement Test.

70. This teacher uses tests and drills in the back of the book to establish where the
child should start in orithmatic.

71. This teacher dcesn't like time tests. She would rother have o child work ot his
own speed becouse she herself wos no speed-demon.

LATENT CATEGORY 146: READINESS TECHNIQUES

72. This teacher believes the readiness period is mostly talking ond getting the
students over shyness, coloring thyming words, ond so forth,

73. This fint.grade teacher gives readiness tests to determine whether children
are ready to read, Some ore ready before others ond become bored ond onxious.

74. This third-grode teacher states that the first week of school is mostly orientation,
ond she doesn't expect the children to be producing much, except to review
some things they hod learned before,

ERIC

23»7

=116
L=112
L=91
L=59
(omb.)
L=99
L=79
fomb.)
L =43
{omb.)



O

ERIC

Aruitoxt provided by Eic:

215

LATENT CATEGORY 17: DISCOVERY LEARNING

A teacher can effectively guide children to the solutian of their problems without telling them

the correct answer.
Loadings. Two statements have strong loadings on this category.

Abstracted meaning. The two statements are specifically concerned with helping students answer
their own questions, and they deal with encouraging students to use discovery technigues. These items are
very similar in content, are nearly identical; interpretation of the cutegoiy beyond the exact content of
these two statements is difficult, Many items contain "cues" ossocioted with several concepts,but this is
not true of Category 17.

Confusion. Category 17 is part of the three~foctor grouping concerned with developing pupil
initiotive ond independence. The bases for its link with Category 19: Fostering Pupil Initiative are the
stotements of troining children to work independently, The strongest tie that Categosy 17 has is with
Category 19. A second link is with Category 18, which concerns helping children learn to organize ideas
ond information, Hoving students leorn to answer their own questions is one approach to helping children
work independently.

LATENT CATEGORY 18: ORGANIZATION OF VERBAL MATERIALS

Notetaking ond outlining ore techniques of teaching students to organize their learning into
orderly patterns.

Loadiigs. Fou: statements load on this category: two have strong loadings, one has a moderote
loading, and ane |.. o weak loading.

Abstracted meaning. This cotegory includes statements on outlining, notetoking ond organizing
logical sequences. Ore statement describes o systematic procedure for gothering reference materiol. An-
ather statement describes vrganization of experimental results. Becouse of the voriely of situational ideas
contained in these siotements, the very general category title seems oppropriote,

Confusion. This cotegory s linked to Category 17 in the canfusion matrix but is not linked
to Category 19: Fostering Pupil Initiative. Both Category 18 ond Category 19 ore linked to Category 17,
While Categories 17 and 19 illustrate specific techniques of training children to do thelr work independently,
Category 18 exemplifies this some objective from the point of view of providing systems which are useful
for the purpose of focilitating independent learning.
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LATENT CATEGORY 177 DISCOVERY LEARNING

75,

76,

This teacher never tells students the right answer. She onswers o question

with o question or guides them on how to find the answer,

This fourth-grade teacher doesn't te!l her children the exact answer but shows
them how to find it by rereading or locking at illustrations in order to come to
rogical conclusions,

LATENT CATEGORY 18: OKGANIZATION OF VERBAL MATERIALS

77.

78,

79.

80.

ERIC
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This teacher is teaching students to take notes in the fifth grode. She will
osk, "Whot is the imporkant thing you wont to get from this?" Notetaking
is very important for outlining, ond they do much of that. She uses the madio
progrom to helg in outlining becaute the progrom tends itself to outfining,

This teacher states that her fifth graders have had difficulty in pulting a story
in logical sequence. She has had to repeat and review in order for them to do
it correctly. She feels thal their tearning to outline has helped in this skill.

This teacher had her closs look up moterial on a particulor subject out of ot
least two reference books. She suggests that the students cut paper into cards
ond write Informotion on only one side. Then they can orgonize ideas, outline
the informntion, and then write a story. She does this procedure because too
many of the reports on subjects are copied wnrd for word from an encyclopedia.

This teacher has children write experiments in o notebook listing materiols, what
they did with them, and describe what else could be used in an experiment,
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LATENT CATEGORY 192 FOSTERING PUPIL INITIATIVE
One teaching abjective is to encourage students to assume self-relionce in initioting their wark,

Loadings. Three statements load an ihis categery; one has o strang loading, ane has o mederate
loading, ond ane statement is ombiguous. This item wos discussed previeusly os on exomple of ombiguity

resulting fram certain key words and phrases oppearing in the statement.

Abstracted meaning. The two highest loading statements emphasize helping children do things
on their own: to find infermation and to interpret direction. The third item also contains @ nation of in-

dividual work, but es noted above, is ombiguous becouse it contains other concerns os well,

Confusion. Category 19 wos described in relotion to Category 17 in the canfusion matrix.

LATENT CATEGORY 20 HANDWRITING OBJECTIVES

Hondwriting standards are reinforced through praciice and teacher example.

Loodings. Five statements load an this category; two have strang loadings,and three have

moderate loodings.

Abstracted meaning. The two strangest statements emphosize o teocher's expectations of certoin
handwriting stondards omong her students. Some interesting information is reveoled by noting the loodings
of the more ambiguous statements on other categories. The third highest looding item, 86, is notewarthy
because of its specificity to left-handed children. [t olso foods on Categary 10: Voriability in Teaching
Approaches. |t was perceived by teachers os relating both to o particular subject area and to a teaching
approach. Another statement includes o concept of evaluation, os the teacher keeps penmanship papers ta
note the children's improvement, This Item loads on Category 26; Encouraging Attempts for Improvement,
Cotegory 32: Displaying Student Models; and an Category 15 & Use of Tests.

Confusion. This categosy is an isolote in the confusion matrix.
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LATENT CATEGORY 19: PUPIL INITIATIVE

81. This teacher tries to lead second groders, by the end of the year, to find L =101
out more information on their own from dictionaries and encyclopedios in-

stead of depending entirely on her telling them.

82. This teacher states that students con be made owore of directions by having L=284
to read them for themselves; then, if they hove questions she will help them.

83. This third-ond fourth-grode teacher has her children work individually ot their L =47

seats on their mop skill baoks while she circulates around the room helping them. (omb.)
The wark is corrected by each child as the teacher reads the onswers.

LATENT CATEGORY 20: HANDWRITING OBJECTIVES

84, This teacher stresses neatness in hondwriting rather than slont because she feels L=12%
that by the time they reach sixth.grade they have established their writing
pattern,

85. This teacher expects second groders to be neater ond to print better than first L=M2

graders. She would like to begin cursive writing in the second grade, os some
ore ready,

86. This teacher finds thot teaching lsfi-honded children do write is hard  but sees that L=72
they have their papers the same os 0 right-handed person so that they will not
write backhanded.,

87. This teacher, in handwriting, tries fo set the best possible exampfe by her own L=61
writing on the board.

88. This teacher has children keep penmanship papers for o half year or a full year L=60
in folders so they can compare what they did al the beginning of the year. She
won's them to see their improvement,

O
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LATENT CATEGORY 21: USE OF PHONICS
Recngnition and spelfing of words is closely reloted to the recognition of sounds.

Loadings. Four statements load on this category. Two have skrong loadings, two have moderate

I>adings; one item with 6 moderate ioading is olso ambiguous.

Abstracted meaning. This cotegory is solely concerned with phonics. Even the two ambiguaus
statements ore primarily concerned with ouditory discrimination. None of ihe ideas ore reloted to teoching
reading, as might be expected. However, spelling is mentioned. In fact, one statement hos o secondary

foading on Category 12: Spelling.

Confusion. Although confusion with cotegaries concerned with reading and spelling might have

been anticipated, this category is an isolate in the confusion matrix,

LATENT CATEGORY 22: PARENTAL ASSISTANCE

Individual teachers must decide whether or not to invite porents to help students with their

homework.
Loadings. Two statements load an this category. B8oth have strong loadings.

Abstrocted meaning. Category 22 includes o particularly interestirg pair of statements: each
describes on alternative approach to the idea of parental assistance with homework. [t will be recalled
that when sorters were instructed in this task, on emphatic ottempt wos made to encourage teachers not to
make value judgments about the nature of the teacher practices described in the statements  |f two state-
ments represented one major concern of facilitaling learning, even though they were perhaps diometrically
oppased in approach, the teachers were not to put "gocd™ proctices in one cutegory and "bad” practices
in another. Rather, they should put the two items together. Interpretation of the results of this study, os on
indicater of the structure of teachers' perceptions of the teaching-tearning p.ocess, requires that the sorting
instructions were clearly understood. Here, then, is one bit of evidence that this wos actually the case.
The two statements comprising Category 22 are, in fact, contredictory in terms of desirobility of porental
help with children's homewark; yet they were put in one categary with sufficient consistency so thol the
two items had near zero loadings on other categories,

Confusion. This colegary is an isolate in rhe confusion matrix.
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LATENT CATEGORY 21; USE OF PHONICS

89. This teacher says some first groders have difficulty in spelling becouse they L=104
con't recognize letters or they don't know the sounds.

90. This first-grade teacher thinks that "sounds" are most difficult to get across L=90

becouse pupils haven't hod any previous experience with them.

91, This teacher teaches second-grade spelling by using sounds, rhyming words, L=66
building words, and she reviewed the consonants ot the beginning of the year.
She used the alphabet to place the letters correctly. They know b comes be-
fore d in the alphabet but they need o review for such letters os b ond d, -

92. This first-grade teacher in teaching visual and oudio discrimination might put L=50
black and back on the board and ask if they see any difference. She then points {fomb.)

out the difference.

LATENT CATEGORY 22: PARENTAL ASSISTANCE

93. This teacher never gives permission to take the worksheets home tecause she L=108
doesn't want parents doing the work or helping too much,

94, This teacher gets parents to help os much os possible when students hove diffi- L=92
culty with school work becouse it is eosier for the teacher to work with the
student when the porent backs him up.

ERIC
243



O

ERIC

Aruitoxt provided by Eic:

22

LATENT CATEGORY 23: FIELD TRIPS

Field trips con help make the subject-matter content realistic to the students.
Loadings. Two shatements have strong foadings in this erea.

Abstracted meoning. The two statements which comprise this category ore exomples of two
specific instances of o teacher's use of field trips. The |imitations of content sampling could have had o
significont influeace on o cotegory such as this ona, "Field Trips" might elicit notions of real experiences
for facilitation f learning, applications ¢f social studies, or expanding horizons. But the contents of these
two shatements in themselvas imply nothing more than "field trip." For instance, no reference is mode to
children's c.aluation of the experience, their reaction lo refated classroom discussion, or teacher's evalu=
otion of the experience. One question left unanswered is: Do teachers think of field trips in isola‘ion
from other aspects of teaching behavior? This might be an exomple of the effects of the solience of key

]

words--in this case, "field trip"~~ in determining cotegorizations.

Confusion. This category is an isolate in the confusion matrix.

LATENT CATEGORY 24: NON-DIRECTED ACTIVITIES

Students' spare time may be directed toward speciol needs, interests, or activities.

Loadings. Five shatements foad on this cotegory. Three statemenh ove strong locdings; tvio

shatements are extreinely ambiguous.

Abstracted meoning. Category 24 concerns children's use of free time when they have com-
pleted their assignments. There are two ambiguous statements included in this category. While their con-
teat is not directly related to free time, they are concerned with exlra octivities. Their loadings are such
“hat secondary loadirgs ore of equal magnitude to the primary loadings.

Confusion. In the confusion matrix, Calegory 24 is linked lo Category 25 which directly con-
cerns readiag fo the closs. The connection appears to be an exprezsion of o dimemsion of techniques in

the use of supplementary activities ond materiols.
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LATENT CATEGORY 23: FIELD TRIPS

95.

96.

This teacher says students didn't grasp thot oll people are workers, so she tock
the students on o trip downtown. She hod them observe that there were many

workers, and ev;arybody is needed, even such os the street workers.

This firstgrade teacher scheduled ¢ trip to o shopping center where the closs
rode on on escolator and an elevator, used an electric eye door, had o treat

in @ drug store, and went to the oirport.

LATENT CATEGORY 24: NON-DIRECTED ACTIVITIES

97.

98.

101,

Tnis teocher lets the class read library books if they have finished with o
subject early. They have on hour o week to go to the library, select o book,
ond read,

This teacher states that there is no problem of o child keeping busy while she
is working with another group becouse they can work on spelling words, on in=
dividualized reading, library books, phonics drills, ond their creative writing.

This second-grade teacher has acquired many somple books from arithmetic com-
panies which she cuts up and pasles moterials from these books on cords. This is
to be used by closs pupils who have finished the plonned curriculum. The child

chooses the cords or problems he wonls to do, for exomple, one on Roman numerals,

He works these problems and hands them in to be checked.

. This teacher will sometimes make o worksheet similor to o workbook page to follow

through some work, if the cless is having trouble.

This teacher feft their current events mogozine encouraged the reading of the

newspopers.
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LATENT CATEGORY 25¢ READING TO THE CLASS

Selected materiols con be effective ond motivating when reod to the class.

Loadings. Two stotements Joad on this cutegory; one has o streng 1oading ond the
other is extremely embiguous. A secondory loading for item 103 of -45 on Cotegory 3 is in-

terpreted as lack of Fit of the mathematical model,

Abs trocted meaning. The two stotements | oading on Cotegory 25 consem reading
to thecloss . One stotement loads very highly,and the other loading is small. Lt seems thot the phrose
"has children us e s upplementary materials os individuals or in groups" provides o content clue to help ex-
ploin the dis creponcy between the magnitudes of the two loadings. The idea of reading to the class wos of
sufficient salience thot these two statements coalesced os o categery. One could postulate o dimension of

specificity of technique or operation, rather than 6 materials dimension, s the theme of this cotegory.

Confusion. This category wos discussed as it related to Category 24 in the confusion matrix.

LATENT CATEGORY 26: ENCOURAGING [MPROVEMENT

A gererol goal is to instill in students o desire for exczllence.

Loodings. Six stu..nente toad on this category. Two loadings are strong, three are moder=
otely sirong, ond one is weak. A particularly unusual choracteristic of this cotegory is thot oll stotements
have strong secondary loadings. This is true even of the very high loading stotements.

Abstracted mecning. Generolly, the stotements involve encouraging students to improve
ond compete for high grades. However, one of the two highest loading stotements appears to be imele-
von® in this context. It fits only when the calegory concept is modified ond expanded to describe estab~
"ishing 0 menta§ set for proceding with school work. However, this modified idea provides an unsatis-
foctory account of the content of the other stotements. While two of the six items hove significont secon=
dary loodings on Category 32: Disploying Student Models, none ore apparently related to the conceptual
content of that cotegory. The ombiguity mzy stem from o general component of inducing motivation in
students. The specificity of content in Category 32 became the focus of categorization by the sorters, As
the concept of motivating students became more general, items in Category 26 become ambiguous .

Confusion. This category is an isolote in the confusion motrix.

O

RIC

246

AR G ouEn AN ey ey eng WS spame Wy

aaamy Ry SR



224

LATENT CATEGORY 25: READING TO THE CLASS

102, This teacher has children use supplementary materials os individue!s or in

groups. Sometimes she reads materials to the whole class if the materials
are not readily available.

This teacher reads to the students bacouse they enjoy it so much, ind it gets
them to hear something they wouldn't read for themselves.

LATENT CATEGORY 26: ENCOURAGING IMPROVEMENT

104,

106.

107,

109.

ERIC
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This third-grade teacher stresses poragroph writing in all subjechs so they ore
very conscious of what mokes o paragraph. She tells the pupils that it would
not be an honor roll paper unless it is cotrectly done.

This first-grade teocher uses a short build-up lessen in the morning fo prepare
for the main arithmetic lesson in the afternoon.

This tescher tells fost students who make careless mistakes that the students who

work slowly are getting better grades thon those who wotk so fast.

This teacher usas a set of rules called "A Dozen Steps 1o Better Grades.” She
thinks these rules moke the student more conscientious obout studying. They
toke out books to study more often, and at various times during the day.

This teacher grodes longuoge on guod use of copitelization, punctuation, and
whether they do good compositions.,

This teacher feels o litile conpetition is good sometimes. For exomple, com=-

mittees try to give reports thot are just os well done os the reports of other
commiltees,
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LATENT CATEGORY 27: TEXTBOOK SUPPLEMENTS

Teachers use a voriety of monuals, workbooks, and other supplementary materiols.

Loadings. Five statements hove strong loadings on this cotegory. One item o'so hos o
moderotely strong loading on Category 3: Concrete Exomples.

Absirocted meoning. This cotegory pertains *o teacherns' use of speciol materiols. Four of
the items give no description of how teachers use materials, or for what purpose; it is merely ocknowledged
that they ore used. Theambiguity of statement 114 is opparently o result of on observation on the function
of materiols os suggesting procedures and giving exomples; thus, it is ombiguous with Category 3: Concrete

Examples.

Confusion. This cotegory is on isolate in the confusion matrix.

LATENT CATEGORY 28: ORGANIZING CLASS TIME

A teacker orgonizes o classroom so thot severol octivities con be affected simultaneously.

Loodirgs. Two stotements load on this category; both have moderately strong loadings.
Statement 118, which deals with testing, also has o0 moderotely weak loading on the testing cotegory,
Category 25,

Abstracted meaning. This cotegory concerns clossroom logistics; that is, there is a need to
mancge one group's octivity while working with another group. An ombiguous stotement in Cotegory 8
has o secondary loading on this factor: "This teocher will not let slow pupils leave until their work is
finished.” This is o closs time mancgement problem. ltem 124 in Category 31 o'so hos a strong secondary
loading on this category: "This teacher onticipates arithmetic difficulties ond ollows encugh time to teach
itond reteach it." The element of clossroom logistics is clear in this item.

Confusion, Cotegory 28 is linked to Cetegory 29 : Reporting in the confusion matrix.
The highest loading statement on this category relotes to Jogistic problems: “... three repotts in one day
because there isn't time For more with questions and discussion following." This stotement is ombiguous
ond olso loads on Cotegory 28. Through this connection, and in terms of o generol concept of "organi-

zation of octivities,” these cotegories are related.
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LATENT CATEGORY 27 TEXTBOOK SUPPLEMENTS

110.

1.

112,

13.

114,

This teocher has new materials on the board each day, and study sheet

material is new each day.
This teacher just follows the spelling workbook.

This teocher feels thot the seventh-grade social studies workbook contains
geography ond history ond thot she must use selected portions becouse there is

so much material in the books.

This teacher soys she knows the supplementary books they read very well,
having read most of them herself. This is the best way to know what the children
are reoding,

This teacher finds thot the manua! helps in arithmetic by suggesting procedures,
giving examples ond further ideas for drill and individiual work. She does not
use all the suggestions.

LATENT CATEGORY 28: ORGANIZING CLASS TIME

115,

116.

ERIC
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This teacher has the third grode work cn assignments in orithmetic white she
works with the fourth grade. In this way not very meny ever hove to take
work home.

This teacher, wher giving o test to one group, has vocabulary helps and extro

work on the board for the other group becouse she wants everyone to work

quietly for the benefit of those taking the test.
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LATENT CATEGORY 291 REPORIING

Individual repoits can be an integral part of teaching sociol studies.

Loadings. Two statements load on this category; bath loadings are very strong.

Abstacted meoning. Both statements are specific and regord the use of reports in social
studies. Whether this idea should be expanded to include reporting in general is not cleor, due ta the
particulor samp'e of items sorted. That is, the sample of items to be sorted did not include statements re-

gording ‘reporting' in any context except sociol studies.

Confusion. This category is related to Category 28 in the confusion matrix, and was discussed

previously.

LATENT CATEGORY 30: STUDENT INTERESTS

Meaningful learning experiences can be devised from individual students' interests.

Looding. Four statements foad on this category: there are two strong foadings; one item has o

moderate loading; ond one item is ambiguous with o weak loading.
Abstracted meaning. The strongest loading item con clearly be interpreted as the facilitation

of leorning by copitalizing on student interests. While the remaining statements can olso be viewed in this
context, they hove complex patterns of secondary toadings and interpretation may be tentative.

Confusion. Cotegory 30 is on isolate in the confusion matrix.
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LATENT CATEGORY 29: REPORTING

117. This teacher has about three reports in one day in sociol studies because

there isn't time for more with questions and discussion following.

118. This third-grade teacher sometimes had o social studies lesson in form of

reports given by individuals.

LATENT CATEGORY 30: STUDENT INTERESTS

119. This teacher allons a child to go off on a tangent of his own interest if
he can get his other work done. Children generally learn well when they ore

especially interested.

120. This teocher states that boys have o different oHitude towards school and finds
that they do beiter wark when they have subjects that ore especially interesting

to them, for exomple: Eskimos or experiments.

121. This teacher encourages sixth graders to bring in rock collections, fossils, and so

forth because it makes them wont to find out where the rocks and fossils come from.

122, This third-ond fourth-grade teacher oflows children to get up and look up something
in the encyclopedia during a discussion of the material, providing not too many

go at one time,

ERIC 951
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LATENT CATEGORY 31: SEQUENCING ARITHMETIC

Student difficulties with orithmetic ore often functions of the sequencing of instruction.

Loadings. Three stotements load on this cotegory. One loading is strong, one is moderate,

one is weak, ond the losi two statements are ambiguous.

Abstrocted meoning. The central concern of this category is hondling arithmetic problems.

However, on important aspect of the concept of this category appears to be the concemn for sequences of

inctruction. One source of support for this aspect is thot the strongest loading stotement very explicitly

deals with sequencing. Another bit of evidence derives fren the content of item 38, which had a signifi-
cont loading {L = 48) on this category, even though it wos assigned to membership in Category 8: Specialized
Teaching Techniques in Reading. The content of this statement is "This teacher has o couple of boys in her
room who ore hoving difficulty in reading. .she feels they didn't hove enough individuol help in lower grades.”
The importance of instructional sequencing appears to occount for the item's relotively high secondary

loading on Category 31, Further support of this interpretation is offered by the presence of Content Unit 4
(the primory loading of which is on Category 1) and stotement 13 (the primary loading of which is on Cate-
gory 2). Both hove orientations similar to that of s totement 38,  Statements 124 and 125 ore so ombiguous
thot they are given little weight in interpreting the meoning of the cotegory.

Confusion, This category is on isolote in the confusion matrix.

LATENT CATEGORY 32. DISPLAYING STUDENT MODELS

Effective butletin board projects stimulote children ond serve os models for student work.

Loadings. Three stotements load on this cotegory. Two stetements have very strong loadings,
and the third stotement hos o moderately strong loading.

Abstracted meaning. Two of the three items portray ths use of bulletin boards in the classroom.
They ore described in terms of specific functions to enhonce the learning otmosphere. Specificolly, the
work of the students is emphasized. The third siciement, though it is ombiguous ond irrefevant with respect
to ideas on bulletin boards, gives o furtlier example of reinforcing children's accomplisnments. In this item,
the mater is penmarnship phroses constructed by the children. Its seccndary loading is on Category 20:
Hondwriting Objectives. ltem 128 hos o negative loading of 53 on Category 24, which should be in-
terpreted as an ecror in fit of the mothematical model of LPA.

Confusion. This calegory is on isolate in the confusion matrix.
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LATENT CATEGORY 31: SEQUENCING ARITHMETIC

123. This teacher says you con have o lot of problems in tecond-grade arithmetic
if the pupils haven't had the first-grade arithmetic according to the new
orithmetic methods. The first-grade arithmetic in the new progrom goes farther
than conventional methods, ond the pupil who starts it new in the second grade
will be behind.

124, This teacher onticipates arithmetic difficulties ond ollows enough time to teach

it ond reteach it.

125, This teacher helps her pupils Find key words ir: arithmetic word problems thot
will help them in thinking through the problem.

LATENT CATEGORY 32: DISPLAYING STUDENT ’AODELS

126. This primary teacher utilizes the bullziin board os o means for stim.lating in-
terest in good work. She tries '0 put up ne.r papers each day, striving to
represen’ the work of all children ot some time. She feels that if you da not

continually stress good work and neoi papers, children become corefess and

sloppy .

127, This teacher did not hove bulletin bearc's deccrated when the children first
cume to school, She wonted the children to decorate the room so that they
would have the feeling thot it wos theirs.

128. This teocher for u permanihip desson writes une or two sentences on the boord
that the fint-grode children moke up.
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c. COMMENTS ON THE SUBSTANCE AND STRUCTURE OF THE LATENT CATEGORIES

The scientific meaning and utility of the LPA results are discussed in this section. First o
perspective is given for the latent categories and for the kind of knowledge they represent. Second, the
intrinsic value of this knowledge is discussed and its substance is outlined. Third, suggestions are made for

methodological application and refinement of the results,

Reduction and Organization of the laterviews

The source of the information in the fatent cotegories was the original series of teaclier inter-
views, 1t would be possible, ot great expense, for o researcher to listen to the tape recordings of all the
interviews. Of course, the perceptual arganization he would make of the interviews would be biosed accor-
ding to his particular research outlook, The LPA resulfs presented in the Tast section are the culmination of
on elaborate se ince of procedures-~judging, blocking, sorting, LPA-~designed to reduce and organize
the interview information. Furthermore, the pracecures were designed to yield a form of information which
was reduced and arganized according to the viewpoints of teachers. That is, these procedures produced o
teacher-oriented summary of the interviews. The 128 content units moy be considered, in scientific per-
spective, o somple of the interview statements. The interaction between the sampling stages ond the content

ond structure of the lotent categories is importont and should be explained.

The sampling stoges employed 10 obtain the final 128 items are diagramed in Figure 12.3.
At the top of the diagram 15 illustrated the population of ofl possible reports that teachers might make of their
actions ond beliefs. The finst stoge in sompling wos defining an interview format and selecting interviewees
(explained in Chopter 5), ond the resulting Sample I is the set of stotements actually made and recorded in
the interviews. The second stage was judging and blocking (olso explained jn Chopter 5), in which tecchers
listened fo the tope recordings of the interviews, determined boundaries, and extracted contenl units from
what was said. The resulting pool of content units is shown in the diogram as Somple 2, The third stage in
the sompling process involved drowing o stratified random somple af content vnits; four units were chosen al
random from the content units of each interview. Sample 3 is the set of 128 content units used in the sarting

experiment,

261



wrm—}

Pepulation of teacher-
reported actions and
beliefs

Stoge | Selecting inlerview
format and interviewees

Semple 1 Stotements made

in the interviews

Stoge 2 Judging and blocking

interview recordings

Sample 2 Pool of exhracted
content units

Stege 3 Selecting stratified
rondom somple of
content units

=7 ]

Sample 3 Somple of 128
content units
used in Sorting

Experiment 3

)
&

Figure 12.3 Sompling shoges in deriving 128
confent units for Sorting Experiment 3
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In terms of the substantive content variation among the content units in the fina! sample, thete
was interaction between Sompling, Stage | and the substance of the derived latent cotegories. The interviews
were designed to insure that each teacher could exhaustively contribute his views, and the selection of inter~
viewees was designed to insure o wide range of teacher experience and background. Thus o varlety of re-
corded octions and beliefs wos obtained; that variely was preserved in Sompling,Stage 3, for the content

units were selected systematically to represent all the interviews.

Sompling, Stoge 2 was implemented so that each content unit would describe, according ta the
viewpoints of teachers, o single action or belief. That is, teachers were used as judges and blockers ta in~
sure that content units would not be ambiguous for other teachers. The LPA results reveal that most content
units ore urambiguous; the sorter did agree on the dominant ideas of most of the items. Bot some of the 128
items are exposed by the LPA results to be ambiguous; the sorters perceived various categories in them. Re-
call that in the lotent portition model, sorter variation is indicated in two ways. One indication is content
units which have several substantial loadings in Phi. In this case each sorter is presumed to have perceived
severul mojor ideas in the content unit and to have chosen (probobilistically) one of those ideas for the pur-
pose of aisigning the content unit to o category. The other indicator of sorter variation is in the confusion
probobilities of Omega. It is assumed that each sorter has certain probobilities of uniformly merging the
items of two lotent categories. It is significont that most of the ambiguous ccatent uniks in this set are am-
biguous over atent categories which have high confusion prebobilities though, mathematically, ombiguity
ond confusion ore independent. The tentative explanation proposed for this unonticipated phenomenon is thot
the perceptions of teachers who tonstruct the content unils were bosed on the some latent categories and con-
fusion pattems os the sorters. When two ideas were odjacent on the fape, they may have been contained in
two lotent categories with o high confusion probobility ond the judging or blocking teacher might not have

seporated them. Thus an item, ombiguous across confused categories, was created and entered inta the pool .

Understonding the Loten? Cotegories

The latent partition is a summarization of teachers' reports of actions and beliefs-~a summori-
2ation of teocher viewpoints. [t provides en understanding of how ond what teachers perceive; that is, the
LPA results presented in the previous section can be meoningfully read, end reading them is educative. The
substance ond structure which they teach is, of course, @ function of the design ond execution of the experi-
mento! procedures from the interview protocols to the LPA computotions. The results are empirical, ond ofl

scientific effort hos been directed toword making the results substantively reclistic, relevont reflectiont of
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teacher viewpoints, undisturbed by prior substantive hypothesizing by the researchers. The LPA results cre

substantively important and should be read carefully.

Three important points should govern interpretations of the latent categories ond their inter-
relotions:

One: Of the 32 latent categories, 22 ore contained in the chains of more probeble confusions
ond 10 cre isolated. The isoloted categories each contain a central ideo which is strictly defined. Each

chain represents a supercategory of ideas which are more subjectively differentiated ond astociated.

Two: About ore-thitd of the catetories deal with perticular subject areas. Several cate=~
gories deal with personal relations with students, concern for their feelings, and consideration of their
personality development. Several celegories deal with specific teaching techniques. Several involve

teaching materials. Several involve general teaching organization, epproach, and ottitude.

Three: While some of the subject-oriented cotegories ore isolated, others are confused
{merged) with more general aspects of the learning process. For example, "Spelfing" is finked to "Drill",
but "Sequencing Arithmetic" is isoloted. That is, some bul not all teaching techniques tend to be ossociated

with particular subject-matter oreas.

These three poinls ore intended only to suggest o starting point for studying for substantive the
substance of the latent categories and for developing specific substantive hypotheses which might suggest

more specialized examination of the LPA results.

Methodological Considerations and Applications

The intrinsic utility of the lotent portition for substontive study has been discussed. The par-
tition also hos utility os o methodological tool for further research opplications, One of these,developing
an inventory of teaching and learning situations, is discussed in Chopter 9. In sompling from the 128 content
units for corstructing an inventory, of in grouping them for comtructing a scale, the [atent partition provides
o stratificotion framework. Eoch latent category comprises o sel of content units which teachers perceive os
conceming the some aspect of teaching ond leorning. Tests on porticular criterion dimensions of teacher
attitudes or characterittics then, might be reasonably made within o latent category (for o scale) or monipu-
lated across lotent categories (for an inventory). But such applicationt raise questions of the accuracy and

validity of the LPA results and of the measurement problems implicit in them.
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The moth=.natics of latant partition analysis are not so sufficiently advanced to provide direct
stabistical measurements of stability. However, in the present study, there are two internal indications of
stobility. Firsta crude reliability check was employed in the sorting procedure. The sorters received the
128 contert units in 20 puckets; for each sorter, one of the packets, chosen ot random, containe3 a dupli-
cate slip when it was encountered for the second time and pointed out the duplication to the researchers.
Only three of the 32 sorters put the duplicate slip in separate categoiies. This indicates that the sorters were
alert to individual content units and to their categary assignments.  The second internal indication of
stability Iies in the distribution of statements omong latent cotegories. Most of the latent categories contain
content units from eoch of several interviews. This indicotes that the sampling did produce variatic:n omong

content units.

Because of the difficulties of obtaining rigorous tests of validity and stability, replication of
some or all of the procedures must be considered. It would be possible, but expensive, ta replicate the pro-
cedures. For two reasons, this is probobly not necessary, or ot least it should not be given priority. First
the substantive variation across latent categories is probably adequate indicotion that the sample of content
units is lorge enough, and perhaps it would be wasteful to draw o new sample of content units. Second, the
tentative stotement may be made that, to determine latent cotegories which are sufficient representations of
teachers* fromeworks, the present sample of 32 sorters wos designed to have high variance; the teachers syste-
motico|ly represented varied backgrounds and experiences. As explained in Chopler B, if severol different
lotent partitions are represented in one sample of sorters, then the LPA computations yield o sat of cote~
gories which is o refinement of these latent partitions. So the loten? categories computed on the bosis of the
monifest partitions of the 32 teachers sampled ore represaniations of each of the monifest categorizations.
Since the teachers presumably represent extremes of viewpoints, the lotent categories are sufficient
representotions of cotegories of most teachers. To determine o set of refined categories, the sanples of 32
sorters is very efficient, However, to accurately determine the level, rather than the pottern, of entries

in Omego, H'e sample should be enlarged and proporticnally weighted.
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CHAPTER 13

RELATIONSHIPS BETWEEN SORTING BEHAVIORS ANO
SELECTED TEACHER CHARACTERISTICS

In Chopter 8, four studies were described which had the purpose of reloting the LPA evidences
of individual teacher differences with other teacher characteristics and of investigoting some of the features
of sorting behavior. In this chopter, the detoiled specification, the results, ord the interpretations of those
studies are presented. The first study involved certain extended computations on the dato from Sorting Ex-
periment 3, results of which are presented in Chapter 12. The other three studies were based on the verb
sort procedures described in Chopter 8. They concem, in order: teacher ond professional characteristics and
basic cognitive styte; change in perception across time; ond the perceptual structures of teachers operating
under different organizotional conditions. Two types of sorting behavior measures, defined in Chopter 9, are
used. The first involves the sizes of categories that a sorter constructs; the second inveolves the substance of
the categories thot o sorter forms, os measured by the prototypic discordance score or by differentiol averag-
ing of the confusion probabilities. Interpretotion of the results are brief and are considered tentative, for
the studies were intended ta suggest substantive hypotheses which could be explored in later experimentation

rather thon to establish substantive theory.

a. EXTENDED COMPUTATIONS ON THE ODATA FROM SORTING EXPERIMENT 3

As explained ecrlier, the 33 sorters in Sotting Experiment 3 were s2lected accerding to the
strotified sampling scheme described in Chopter 5. Twa o” the factors involved in the statification were
grade-level taught {1-3 versus 4-8) and number of years of teaching experience (1-11 versus 12+). In the
sample, both of these dichotomous factors yielded 50-50 splits, and there was no interaction: the cross-
tabulation of the factors is presented at the top of Table 13.1. The LPA results for Sorting Experiment 3 op-
pear in Chapter 12; there are 32 latent cotegories and 15 confusion probabilities greater than 10. 8y the

method described in Chopter 8, o separate confusion matrix was calculated for each of the marginal sub-

groups.
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TABLE 13.1
ANALYSIS OF SEPARATE CONFUSION PROA3ABILITIES

A. Classification of the Sorters

Grade level taught

1-3 ' 4-8
1
[]
LR I L R VA
Years of 12 7 -: 9 16
teaching + L
experience 17 16 33

B.  Estimates of the More Proboble Confusions within the Margina! Subsamples®

. Grode Leve! Experience
C:t'tgt:ry All 33 Grades 4-8 Grodes 1-3 12+ Years 1-11 Years
Pair Teachers (n=16) (n=17) (n=16) (n=17)
2-3 29 25 34 29 29
45 25 20 31 28 23
7-10 19 16 22 20 7
13-14 18 13 22 18 17
17-19 17 .- 25 1 20
7-8 15 10 21 13 16
15-16 14 13 13 13 14
11-12 13 12 14 12 14
17-18 12 -- 15 17 --
8-10 12 -- 14 -- 14
24-25 1 14 -- N n
12-13 11 -- 13 12 10
8-9 10 -- 15 -- 12
4-6 10 10 -- 1 --
28-29 10 12 - -- 15

© The confusion probobilities estimoted for each subsomple corre;ﬁnd to the confusion probobilities of
the tokal somple which were greater than 10, Where a confusion probobitity for o subsample is Tess than
0, "=-"is written in the toble.
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The 15 entries -~carrespanding ta the 15 entries in the tatal group confusion matrix which were greater than
10 --were extracted far the faur subgroups and are presented at the bottom of Table 13.1. As mentioned in
Chapter 8, the sampla sizes (16 anc 17) are smolt and are therefare cansidered as suggestive rather than

definitive,

Se.arol comments shauld be made cancerning the substance of the results. First, it is ap-
parent that the confusian probabilities tor primary teachers are systematically higher than far intermediate
teachers. One explanation would be that the fine dittinctions made between some of the latent categaries
are less relevont with respect to teaching younger children. Far example, the distinction between Categary
13, Structure of Language, and Category 14, Correct English Usage, is relevant only when students begin
formally to learn grammar. Secand, it is apparent that the relationships between the confusion probabili-
ties of teachers with high and low experience is mare complex; some probabilities are larger for high experi-
ence, same for faw experiences, There is, in summary, o difference in the pattern us but not in the level
of canfusion protabilities. (1 is nat knawn haw much of this variation is due fo the idiosyncracies of teachers

in this particular somple.

b. RESULTS OF VERB SORT EXPERIMENTS

Specification and Results of Verh Sart }

The objective :f this study was to exomine relatianships within a somple of experienced
Teachers ameng three classes of variables: (1) persancl and prafessional characteristics of teachers; (2) cog-

nitive style characteristics of teachers; and (3) measures of sorting behovior,

Subjects. The 49 sorters were experienced teachers from school districts near Madison,

Wisconsin, Their average age was 38.8; 11 of them were males; 17 were sezandary level teachers,

Administration. The experiment wos administered in twa graups at semi-rural schools; the
occasians were feacher inservice meetings scheduled for reseorch participation, The fosks were, in order:
Hidden Figures Test, 15 minute limit (Jackson, .'.lil." 1964); Gategory Width Sca'e, 15 minute limit
(Pettigrew, 1958); and Verb Sort, which had ro limit. The teachern completed the sorting in 15-40 minutes.

O
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Varigbles. There were ten variables in oll; they are listed in Table 13.2 alang with their
means and standard deviations. Varlables 1 through 4 and varioble 10 are measures of sorting behaviar,

Variables 5, 6, and 7 cancern thres persanal and prafessional characteristics. Variobles 8 and 9 are

standardized measures of cognitive style.

Analysis and resulis. The intercarrelation matrix of the variables was caleulated; it is pre-
sented in Table 13.3. In order to clarify the relationships implicit in the carrelation matrix, o principal
companent cnalysis (Hatelling, 1933) was perfarmed. There were faur eigenvalues greoter than 1,0 and
the corresponding factars were rotated accarding ta the nama’ varimax orthoganal pracedure (Koiser, 1958).

The factar matrix is presented in Toble 13.4.

Conclusians. The finst twa factars cancern sotting behaviars , and they are essentially un-
reloted ta the secand twa factars which cancern persana! ond prafessiono! characteristics and cognitive styles,
The first dactor indicates that mean ond standard deviation of cotegory size ore both pasitively related ta pro-
tatypic discordence. The secand factar indicotes that standard deviotions, <kewness, and kurtasis of cate-
gary size are positively related, The third factor indicates that age is refated to1ex (in this somple, ihe
older teachers are women) end bath age ond sex are negatively related ta the scare on the Hidden Figures
Test: older women teachers do less well an the test, The fourth foctor indicotes thot elemenkary teachers
{who are mastly women) tend ta have higher Categary Width Scale Scares. In summary, the conclusion is
that sorting behaviar, as measured by pratotypic discardance and measures of categary size, is not related
to tie persanol ond prafessicnal choracteristics ar to the cognitive style charucteristics. The latter two

closses, nowever, are interrelated.

LPA analysis and results. The LPA compytationel pracedures were applied to the 69 cotegori-

zations. The estimated number of lotent categaries wos nine. Tobles 13.5 and 13.6 are presentcd the
resulting Phi and Omego motrices. In Figure 13,1 is displayed an interpretation of the latent categaries

and schematic diagrams af the more proboble canfusions. The latent categories are titled with the highest
loading verbs; they are rather straightfarword. In this figure (os in Figures 13.2 and 13.3) there is o number
adjacent to each aof ihe double-heoded arraws whizh cannect twa seks of verbs (lotent categaries); this number

is the entry in Qinego which corresponds 1o the estimote of the confusion between those twa lotent categories,

<269
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TASBLE 13.2

VEKB SORT 1: DEFINITIONS, MEANS, AND STANDARD
DEVIATIONS OF THE VARIABLES

Vorioble Meon Standard Deviote
1. Mean Cotegory Size 10.0 4.0
2. Standard Deyiotion of Category Size 4.4 2.6
3. Skewness of Category Size 57 .64
4. Kurtosis of Gategary Size 2.1 i .68
5. Age (in years) 38.8 13.4
6. Sex (codad 1 =male, 2 = femole} 1.8 .43
7. Grode Level (coded | = elementary,
2 sacondary) 1.2 .43
8. Category Width Scole 6.4 3.7
9. Hidden Figures Test 65.6 18.2
1G. Prototypic Discordance 187.8 73.4

O
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TABLE 13.3

VERB SORT 1: INTERCORRELATIONS

OF VARIASLES

Voriobles 1 2 3 4 5 & 7 & 9 o
1 100 14 -16 =50 ~04 -04 01 =11 ~07 74
2 100 44 16 -05 -22 26 06 1 61
3 100 82 1 07 18 =07 08 14
4 100 n 07 14 -01 10 ~20
5 100 38 -09 -28 ~08 -17
é 100 -30 -09 ~16 -17
7 100 15 32 14
8 100 02 -13
9 100 17
10 100

TABLE 13.4
VERB SORT 1: VARIMAX FRINCIPAL COMPONENT

FACTOR STRUCTURE

FACTOR
Varicble 2 2 N 4
1 81 -37 08 -08
2 65 52 -20 14
3 12 ?3 10 05
4 -29 89 08 09
5 -02 12 78 -08
6 -19 07 55 <44
7 1 18 -20 69
8 -14 0% -71 -07
9 -02 0! (0 85
10 5 03 07 15
S$ 216 213 152 146
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TABLE 13.5

VERB SORT 1: LATENT CATEGORY MATRIX (PHI)

Verbs

Hlushetes
Demcnstrates
Lectures
Introduces
Displays
Explains
Simplifies
Clarifies
Interprets
Discusses
Exemplifies

Penclizes
Nemands
Impels
Threatens
Reprimands

Grodes
Evaluates
Tests
Judges

Answers

Inspires
Encauroges
Commends
Stimulotes
Rewerds

Organizes
Schedules
Arronges
Plans

Drills
Repeats
Reviews
Reinfarces
Questions
Tutors

Persuades
Convinces
Reasons
Urges
Reminds
Confirms

Controls
Penain
vlates
Enforces
Restricts

Supervises
Advises
Assigns

-16

-15

-19

-4

-8

LATENT
A
12
16 ~6
-4 -8
-7 21
14 4
- -10
-1 -?
-17 1
-13 10
-20 4
30 2
2 -5
-1 -1
-1 8
-1 =5
3 -3
8 3
-1 -4
5 4
-2 -0
-10 -?
104 14
94 -2
92 -10
77 10
68 -4
7 108
-1 ?9
-2 94
-1 9z
16 -1
-& -3
-7 4
5 3
-3 =5
=9 -9
4 =4
2 2
-4 5
4) -6
6 -1
n 10
-1 -10
18 4
-5 14
-9 1
-9 10
-6 -0
6 -4
=5 26

CATEGORIES
5 6

-7
-2
2
-

-1

-20

-26

-10
2)
-2
12

-12
82

58

AV



{ ]
O

ERIC

Aruntoxt provided by Eric

244

TABLE 13.6
VERB SORT 1: CONFUSION MATRIX (OMEGA)

Category 12 3 4 5 & 2 8 3
1 62 -1 16 19 29 39 23 8 23
2 93 7 19 3 6 23 57 16
3 63 15 18 20 15 15 11
4 64 12 16 34 20 26
5 74 20 16 12 32
6 54 24 12 24
7 40 22 23
8 56 20
9 53

Specificotion and Results of Verb Sort 2

The objective of the second verb sorting study was 1o compare the sarfing behaviors of o
somple of teacher Irainees by having them sort verb decks before and after o ten week practice teaching

period,
Subjects. The 53 subjects were seniors in their last semester of feacher training.

Administrotion, The verb sorting experiment wos odministered in the University clossicom
before and after a conventional 1en week practice teaching period, which wos the talnees first experience

in full -time teaching.

Variobles. There were six vatiables construcied from the categorizations of each session.
The definitions of the variables and thelr meons and standord deviotions are presented in Table 13.7. The
first four variables for eazh session ore the momenhs of category size; the other hwo variobles are prototypic
d’scordonce measures. For each session, two protatypic discordance measures were computed: the first
was based on the joint proportion matrix for the particular session; the second wos based on the jaint pro-

portion matrix for the combined cato (106 cutegorizations).

Yy e
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5 Organizes 3 Grades
Schedules Evaluates
Arranges Tests
Pians \ Judges

\ Answers
N S
1 MNustrotes 20
Demonstrates
Lectures
Introduces 6 Drills
Displays Repeats
32 Explains 32 Reviews
Simplifies Reinforces
Clorifies Questions
Interprets Tutors
Discusses
Exemplifies
23 24
23
2
. 7 Persuvades
\—’_—j 9 Supervires Convinces
23
Advises #———————H 5’;2”’
Assigrs A Reminds
Confirms
26 34
20
4 Inspires
Encouroges P
Commends
Stimulates 23
Rewords
20
F_.%_!L
Conteols 2 Penalizes
Permits &7 Demonds
Pegulotes Impels
Enforces Threalens
Restricts Reptimands J
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TABLE 13.7

VERB SORT 2: CODES, MEANS, AND STANDARD
DEVIATIONS OF THE VARIABLES

Number Mean Standard Deviations
Ist 2nd Ist 2nd 1st 2nd

Variaoble session  session session  session session  session
Mean category size 1 7 6.3 7.5 2.0 2.8
Standard d.eviotions of 2 £ 3.0 3.6 1.4 2.2
category size
Skewness of category size 3 9 .53 .48 .61 .68
Kurtosis of cotegory size 4 10 2.6 25 .90 .67
Prototypic discordance meosure
bcsedr)::‘:\ the particular closses 5 n 115.7 126.8 441 63.5
Prototypic discardance measure
bosed on the combined data é 12 117.1 138.2 41.4 68.7

Statistical gnalysis and results. The intercorrelation matrix of the variables was coleuloted;

it Is presented in Toble 13.8. In order to moke cleor the pattern of correlation, a principal components

analysis (Hotelling, 1933} wos performed; there were four eigenvalues greoter than 1.0, and the corres-

ponding faclors

were rotated according to the Harris-Koiser (1964) independent cluster orthabl ique pro-

cedure. The rotated faclors ore correlated. The factor pattarn matrix and factor intercorrelation matrix

are presented in Table 13.9. Clearly, factors 2 and 3 correspond to the flrst administration ond factors

1 ond 4 cotrespond to the second administration. In content. factors t and 2 are identical, only for

different sessions: the high loadings are on mean and standard deviation of category size and the wo pro-

tatyplc discordance measures, which for this data are essentially equal. Factors 3 and 4 ore also !dentical

in content but for different sessionsi the high loadings are for skewness and kurtosis of cotegory size. From

these meosures ihen, two factors emerge for each sorting session. Across the two sessions, the corresponding

factors have positive correlation {r = 24 and 28), os can be seen in the foctor correlotion matrix. In

summary, there

treatment,

is evidence that individuul sorting behcvion persist across time, even with Intervening

P

“ (



247

TABLE 13.8

VERB SORT 2: [NTERCORRELATIONS OF VARIABLES

Varicble 1 2 3 4 5 & 7 & § o n 12
1 100 66 -13 -25 83 8l 2 2 5 -5 32 33
2 1 3% 03 90 88 2 17 07 15 20 20
3 100 64 7 17 03 2 22 5 22 22
4 100 -10 10 02 28 24 03 19 19
5 100 100 32 19 o4 0 29 29
s 190 3 18 3 10 28 28
7 100 6 03 30 8 &7
8 100 4 -0f 8 87
9 100 % 015 1%
10 10 -1 -1 l
n 100 100
12 100 '
TABLE 13.9 I
VERS SORT 2: ORTHOBLIQUE PRINCIPAL COMPONENT
FACTOR STRUCTURE !
racior
Varioble 1 2 3 4 l
1 20 80 -32 0
2 -il 9 23 0
3 -03 19 92 00 I
4 08 -15 88 -03
5 ol 99 0l 00
s <01 99 ol -00 FACTOR PATTERNS l
7 90 08 -12 -22 .
8 91 -08 08 2
9 21 -09 7] 86 !
10 -22 n -05 85
i 97 00 04 -01 '
w8 % __® . -®
A |
FACTOR NTERCORRELAT!ONS
Qo 7 00 109 A CORRELALON
ERIC ‘2=
'
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LPA analysis and results . The LPA computational procedures were opplied to the combined

data (106 categorizotions). The estimated number of latent cctegories was twelve. In Table 13.10 is pre-
sented the Phi matrix; in Table 13,11 is presented the Omega matrix; in Figure 13.2 is presented an inter-

pretation of the latent categories and schematic diagrams of the more probable confusions.

Separate confusion matrices were colculated, by the method explained in Chapter 9, for the
first ond second session categorizations. In Table 13,12 is presented o comparison of the major confusian
probabllities--those which far the combined data are greoter than 19. It should be noted that the confusion
probobilities for the second session are uniformly and systematically higher than those for the first session.
After the practice teaching periad, the Lainees tended to merge their perceptions of the verbs, to confuse
the latent categories. Further evidence of this is given by the difference in average mean category sizes
for the two sessions: in the first session, the average mean category size wos 6.3 verbs; in the second
session, it wos 7.5 verbs, Further designed experimentol work is needed fo aftribute this general increase
in confusion ta the possage of time, the elfect of teaching experience, or the repetition of the tatk. Com-
pared with the results obtoined for teachers, there was an excessive number of categories in the first session~=
the distinction being made ate too fine, with respect fo teacher means. The increase in confusicn after the

practice teaching indicates change toward the fineness of calegorizations that experienced teachers manifest,

Soecification and Results of Verb Sort 3

The objective of the third verb sorting experiment was to examine the evidence of sorting

behavior differences between feachers and teacher interns working under different organizational conditions.

Subjects, Altogether, there were 342 sotlers. They represented most of the elementary
teochers and interns working in 21 associated school districts. The teachers and interns were divided oc-

cording 1o whether they worked in a teaching team. The breakdown wos as follows:

Oxgonizationa! Condition

Jsom Norn~-team
187
Type of sorter Teacher 103 84 B
inlern 8 57 155
Talko! 342

IC
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TABLE 13.10
VERB SORT 2: LATENT CATEGORY MATRIX (PHI)

LATENT CATEGORIES

Verbs 12 3 4 5 s 7 8 5 o N op
Reviews 118 -5 =) 1 0 3 -4 -0 -2 5 -3 -7
Repeats 1001 -5 -1 0 || -4 -3 17 -3 -5 5
Drills 73 B 5 5 6 0 -0 -10 -32 -8 42 30
Reinforces 57 =5 =3 -9 a 3 29 V49 7 =30 0
Reminds 51 0 -1 33 -1 -5 -1 22 8 0 ~25 7
Threatens -4 108 -0 -2 1 -2 4 -12 3 -0 2 2
Perclizes -5 100 3 -1 -1 -2 [ ) 5 1 1 1
Demands 0 91 0 18 3 -1 3 -7 -4 -6 7 -1
Reprimands 1 89 -0 ~-10 -2 -1 -2 24 2 3 -2 -4
Reshicts -2 88 -0 -7 -2 -0 -3 25 3 1 -1 -2
Impels 4 85 1 23 2 3 - -17 1 0 0 -2
Evaluntes -5 -i 109 0 1 3 -1 -3 9 2 =10 1
Grades 2 1 106 -4 1 1 -1 -2 -8 2 i 4
Tests -1 102 -0 1 -0 - -0 -13 3 8 -9
Judges -9 4 $v - -3 2 1 | 8 -5 -8 ?
Convinces -2 -0 -4 124 15 -3 -& -3 =15 7 -0
Persvades 5 1 -0 120 1 2 -9 -4 =12 3 -7 i
Urges =5 13 1 &7 -1 -4 3 -¢ -3 B ~-18 2]
Reasons -0 -15 4 59 1 -3 n 23 31 -1 22 -24
Orgonizes -1 v -1 -1 14 1} -4 -0 8 1 -4 -3
Plons 0 1 3 -0 102 2 -2 -1 2 3 -5 -7
Schedules 0 -0 -2 1 100 -2 4 1 -4 - 4 2
Arranges 0 -6 -0 4 94 -2 2 1 -4 -3 3 1
Demonstrates 1 -2 1 3 -2 98 1 3 -1 -3 4 -3
Hiustrotes g =3 2 6 -0 91 1 3 3 -4 4 -8
Displays -5 2 2 0 2 &8 5 -2 -0 2 2 4
Comments -4 1 -3 -7 o 1 115 1 -5 3 1 -1
Rewards H 3 2 -2 1 3 199 -8 =& -9 -0 3
Reguiates -2 -4 -0 -7 7 2 -0 123 -7 =2 -2 [
Controls -2 =2 -7 -6 1 ~4 122 -8 -3 3 0
Permibs 1 -3 -5 4 -5 2 22 4 -l 7 1 -10
Supervises -20 -7 8 -4 ? -3 1 &5 e -2 1 59
Enforces 28 27 -3 & -4 -3 ~4 &5 B 3 -9 21
Clorifies 13 3 -4 -9 2 -5 -¢ -7 120 0 -7 2
Simplifies é 5 -4 -13 1 1 -0 -9 19 - -1 14
Interprets ~23 -5 30 8 3 -1 1 7 B2 =% 18 <N
Explains -22 I -3 8 -3 1 -3 -7 80 -2 &5 -2
ExemPIifies -3 3 2 =11 -2 45 -5 3 52 12 -20 15
Confirms & -4 0 12 2 -13 3] 8 48 8 5 -}
lnspires 0 3 1 =11 -2 <5 -2 -5 i 19 4 -3
Stinulates 4 <3 0 -3 2 8 -7 2 -8 100 9 -5
Encouroges 4 -4 1 1% -3 <% 16 4 & 83 -18 10
Lectures =9 1 -10 =10 -5 13 1 <6 -28 -) 15 u
Discusses -2 -5 12 8 -5 4 4 2 28 - 89 -4
Introduces %5 -1 -10 -8 16 12 -10 2 5 X 81  -13
Answers 1 -9 W4 13 -5 -19 12 ¢ W -2 78 <15
Questians B -7 3 10 -5 -4 2 1 -3 7 75 -3

, Assigra 8 3 6 -1 4 -6 -5 2 -30 4 62 23

LS
E lC Tuters 20 4 1 5 -5 -4 ) <12 10 -9 15 8)
Advises -2 -6 & 41 -t -3 5 10 12 1) -8 60

Aruitoxt provided by Eic:
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TABLE 13.1}

VERR SORT 2: CONFUSION MATRIX

{OMEGA)

T T NPT e St ST S ST AR TR TY
i 63 4 -] s [ 24 10 6 34 9 29 24
2 78 2 n -0 2 1 3B 2 3 2 |
3 76 4 9 1 12 -} 7 2 13 2
4 57 2 8 24 14 15 37 i0 20
5 86 9 2 12 7 6 15 15
é 73 7 4 38 18 36 12
7 57 ié 12 29 [ 14
8 48 8 9 5 n
9 54 17 34 16
10 48 13 18
1 47 14
12 45

Interns general'y had B.S. degrees or were graduate students, and they had spent one s emester o3 a full-time
teacher. From analysis not presented here, it is known thol the teachers ond interns listed as "team" were
indeed working under conditions in which operations wers more jointly and cooperatively executed. The

tecms usually consisted of two inferns ond twe teachers.

Administralion. The verb sorl fask wos odministered to the sorfers in o series of eveluation
meelings held around the state of Wisconsin, Other imiruments were also administered, and other subjects

were present, but only the verb sort results for the 342 elementary teachers and interns i3 presented here,

LPA onalysis and results  The LPA calculations were opplied to the 342 categorizations.

The estimated rumber of latent categories wos nine, but o explained in Chapter 9, the LPA resolution was
corried out on tha basis of 13 categories, in the hope of specifying fine differences between the subgroups.
The Phi mattix derived is presented in Toble 13.13, ond the Omego maltix is mentionsd in Toble 13.14.

An Interpretation of the latent calegories is presented in Figure 13.3 along with schematic representotion

o ety
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6 Demonstrotes

- Illusitrores
Disploys
‘ . ‘/&./ . 38
11 Lectures 9 Clorifies
Discusses Simplifies
Introduces . 34 Interprets
Answers il i Exploins
Questions Exemplifies
Assigns d Confims
24
&9 [—— 34
Nl 1 Reviews
“ Repeats
Drills
Reinforces
Reminds
24
ﬁg Tutors
Advises
20
4 Convinces
Persuades
Urges
Reasens
2 37
7 Commenrs 10 Inspires
Rewords 29 Stimulotes
Encouroges
8 Regulotes 2 Tnreateas
Controls 35 Panc'izes
Pecmits 0 Demara's
Supervises Reprimands
Enforces Rastricts
{rpels
~ s
5 Orgonizes 3 Evoluates
Plons Grades
Schedules Tests
Arronges Judges

Figure 13.2 Verb Sort 2: InterpreXation of the latent structure
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TABLE 13.12

VERB SORT 2: SUBGROUP COMPARISON OF
THE MORE PROBABLE CONFUSIONS

Latent category Ccmbined data First sessjon Sechnd session

pair (106 categorizations) (53 categerizations) (53 catujorizations)
1-6 24 19 30
1-9 34 29 39
1-11 23 24 34
1-12 24 24 25
2-8 35 32 37
4-7 24 20 28
4-10 37 31 42
4-12 20 15 24
6-9 38 36 41
6-11 36 32 39
7-10 29 26 33
9-11 34 29 39

af the more probable confusians. Because of the overdetemmination of the number of latent categories, the

confusion probobilities ara systematicolly higher than thote for Verb Sort 1 and 2.

Separate confusion matrices for the six important sub groups of the 342 sorters were detennined,
The 14 entries corresponding to the 14 entries in the total group confusion matrix which are greater than 29

were extracted from each of the subgroup confusion matrices and are presented ir. Tobla 13,15,

There appear to be no important differences betveen the confusion probebilities for teochers
and intems os o0 whoie, nor between team ond non-team teachers. But ron=-team interns have unifu:mly and
systematically higher confusion probobilities than team interns ; they tend more ta confuse or merge acress

latent categocies. This porallels the result of Verb Sort 2

O
E lC before proctice teaching = team intern
otter proclice Teaching non-feam Tntern

ved el sl o2l Y
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TABLE 13.12
VERS SORT 3: LATENT CATEGCRY MATRIX {PH1)

LATENT CATEGORIES

vehs 1. 2 3. 4 5 & 7 & 3 0 0 12
] Hushates 10 -0 - -1 -2 4 =0 2 2 -4 4 -3
Displays 100 ] -1 6 7 4 -1 -8 3 ] -7 -4
Demonstrates 94 -1 2 0 -4 -4 -0 3 5 -4 -1 15
Threatens 1 120 2 -l 2 -1 -5 -1 -7 -] 1 =2
Penalizes o 17 1 4 -0 -3 -12 72 <13 -0 -5 -0
Reprimands 2 106 3 -2 -0 -1 -0 -1 -10 =2 2 -7
Demonds -8 83 -9 ] | 2 8 5 2 -0 2 N
Restricts 3 77 2 -1 -2 -2 M -3 -3 -2 -0 1
fmpels -7 70 -1 0 2 1 3 3 47 9 2 13
Enforces 5 44 12 -2 -3 23 X 33 2 -3 -2 =5
Rewards -1 3 115 8 ¢ -2 3 3 -14 -2 -7 8
Commends 2 -1 10 -6 1 -4 -4 -1 7 -3 3 2
Encourages -5 -3 4 -6 1 -4 -1 0 25 44 5 -5
Grodes -3 -3 5 100 -0 1 2 0 3 -l -3 8
Tests 4 -2 -2 98 | I K | -1 4 1 5 -1
Eveluates 8 3 -2 B9 1 -8 -6 5 =10 6 9 -5
Judges -2 7 3 8 -4 -10 3 10 3 -2 -5 5
Plons 4 5 2 -0 106 2 -0 -6 -7 3 3 -5
Organizes 7 -0 - =1 101 b -l 5 -0 -0 -0 -8
Schedules -10 -2 -1 3 9 -i 2 -5 4 -3 | n
Arrangés -1 -1 1 -2 94 -4 3 11 5 =5 1 -1
Repeats -4 -4 - -3 -2 110 1 26 ) 2 -12 (v}
Peviews 12 1 -4 4 4 108 -7 -1 -10 2 1 -12
Dril s -4 -2 -0 2 -5 102 4 -28 5 -0 1% 26
Reinforces 4 2 32 -3 3 8 -8 13 -15 2 -4 21
Reminds -3 3 0 -1 -3 &3 10 5 38 -7 -18 -8
Controls 2 0 5 -2 -5 -1 106 -3 -1 & 1 3
Regulates -4 -4 -7 2 4 -1 102 6 -0 6 -4 Q
Clorifies -5 0 <5 -5 -1 5 2 121 -9 5 } -7
Simplifies ¥ g8 -1y -3 4 ¥ -8 13 -8 6 -8 -5
I nterprets -7 -5 T 4 -0 -4 8 1% -0 -2 0 7
Explains 14 -1 e -5 -3 -1 3 97 -6 -i -1 7
Confirms -5 -8B kE 3 3 W 4 61 23 -4 -1 -7
Exemplifies B -5 V-3 2 ° ? 44 16 8 -2 -8
Reasons 2 4 -1 -4 3 -4 -6 43 B -5 2 =13
Persuades 7 -5 -5 -0 0 -0 -2 -12 120 -3 0 -4
Convinces 4 -1 -7 2 | 7 5 1M1 -4 -7 6
Urges -4 3 1w -2 -2 -3 -4 -10 89 13 4 6
| nspires -5 -0 3 2 | 1 2 3 1 103 -0 -5
Stimulates 1 -1 -9 | | 2 5 1 -3 103 -0 0
Guestions -2 -l -4 4 ] 5 0 -3 -2 | f16 -6
Discustes 14 7 4 <18 -8 -1l -12 26 -6 ] 62 22
Answe:s -18 -7 5 8 -0 7 é 52 15 -13 55 10
Lectures 9 | 1" -2 <11 -0 2 5 3 -6 -2 108
Astigns -8 -7 -4 2 4 W g8 -6 7 0 2 77
{ntroduces 23 | 3 05 17 -3 - 1 =17 M 10 4%

. Advises 3 5 -6 0 1 -8 -7 10 B 2 5 -9
Y Supervises 1 2 -8 & 6 -3 22 -t2 -21 -2 4 4
FRIC t totors 8 6 0 5 -12 %8 -18 7 -1 -3 -2 55
Permits S 9 2 -9 -1 -4 32 -6 10 -4 20 -
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TABLE 13.14
VERB SORT 3: CONFUSION MATRIX (OMEGA)

1 2 3 4 5 6 7 8 9 10 11 12 13
| 79 5 15 9 21 28 7 46 15 30 38 45 23
2 77 19 10 6 14 55 7 23 6 7 11 13
3 58 14 7 18 16 18 37 43 18 8 25
4 82 14 8 12 13 8 5 28 15 1t
5 78 14 17 17 ? 13 16 28 20
$ 53 15 34 19 5 30 30 22
7 70 10 23 6 9 15 2
8 54 22 25 38 34 27
9 54 41 18 13 29
10 79 23 17 29
11 55 35 24
12 55 23
13 38
TABLE 13.15
VERB SORY 3: COMPARISON AMONG THE SUBGROUPS OF
THE MORE PROBABLE TONFUSIONS
Lolent All Teom Non-teom  Teom Nen
Category Sorters Teachens Interrs Teochers Teachers  [nterns Interns
Pair (N=2342) (N=187) (N = 155) (N=103) (N=84) (N=98) (N=57)
1-8 46 45 48 45 44 48 47
1-10 30 32 29 33 31 2 34
1-11 38 37 38 3 K 37 39
1-12 45 49 39 50 48 38 40
2-7 55 54 57 55 52 56 &0
3-9 37 38 36 35 40 20 29
3-10 43 40 45 3 45 31 45
6-8 34 33 3% 35 3 42 52
&-1 30 32 28 33 30 31 45
&-12 30 31 30 33 78 28 KY)
g-11 38 39 38 38 40 k) 40
8-12 34 ¥ 32 38 45 3 35
9-10 41 40 42 36 44 3 51
]: \I)C 1-12 35 35 32 30 ¥ 30 35
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3

Rewords 82 > 9 Persuodes
Commends Convinces
Encourages 43 a Urges
10 Inspires
Stimulates
30
1 Hlustrates
Displays
Demonstrates
36
¢ 1 Questions ¢8
Discusses
Answers
35 30 38
6 Pepeohs
Reviews
Drills
Reintorces
30 ! Reminds ”
8 Clarifies
Sinplifies
Lectures Intecprets
Assigns 1¢ Explains
Introduces Confirms
Exemplifies
Reasons
2 Threatens
Penalizes 7
Reprimands 55 Centrols
Demands Regulates
Restrich
Impels
Enforces
13 Advises 4 Grodes 5 Plom
Supervises Tests Orpanizes
Tuters Evoluates Schedules
Permits Judges Arranges

Figurs 13.3 Verb Soct 3: Interpretotion of the latent struchire

O

ERIC 954



O

ERIC

Aruitoxt provided by Eic:

256

CHAPTER 14

TEACHER RESPONSES TO A PRIORI DEFINITIONS OF SUBSTANCE AND STRUCTURE

Two instruments, the Inventory of Classroom Learning Situations (ICLS) end the [ nventory of
Teoching Practices ond Learning Situations (ITPLS), were devefoped for investigating the logical manipu-
lotion of the substance and structure cf teochers' views. The Instructiono! Cooperation Qriestionnaire
(1CQ) was developed for meosuring teacher cooperaticn in classroom sitkotions. The results of studies using

these instruments will be presented in this chopter.

The first section will report o factor analysis of the ICLS which consisted of items defined by
manipulation of content units according to logically specified criterio. The second section will deseribe
results obtained from an analysis of vorian:e of the ITPLS constructed on the basis of o priori fuctor defi-
nitions of the inventory items. The third section will discuss the results of relating the 1ICQ with she [CLS

ond with other selected teocher variobles.
o. ANALYSIS OF ICLS

Administration of the Inventory

On the bosis of the stratificotion scteme developed for sompling teachers {Chopter 5), the
ICLS was odministered to 212 teachers in 32 school districts throughout the state of Wisconsin. For various
reasons, 53 questionnaire protocols were not usable, and o total of 159 inventories were available for the

analysis.

From an examination of the unusable inventories there oppeared to be no systematic reason
for their invalidation; inventories which were eliminoted appeared to be randomly dishributed throughout the
sampla. The assumption was mode that the 159 usable inventories corstituted o representative sompling of

the population of elementary teachers in the state.

Analysis of the ltems

The meon scale response for each item was computed to indicate whether the activity des-
cribed was perceived by o mejority of the respondents as focilitative of leurning. This anolysis indicated
that @ mejority of the teachers felt that most of the activities described by the items tended to be facilita-

tive of learning. In foct, 34.9% of all responses were on scale point six (Greatly facilitates Learning) and
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72% of oll responses were on scale points four, five, and six; these scale points range from moderctely to

greatly facilitative of learning,

There wos considerable variability, by item, in terms of teacher agreement with regard to
the extent of learning focilitation ottributable ta the item content. One item was derived to greatly focili-
tate leaining by 82% of the respondirg teachers:

22. When Mrs. Cooper learned through o class discussion thot ' e
pupils were unsure of the larger and smaller measures of
fractional ports, she gave them squares, circles and rectangles
bf colored raper to use in illustrating the fractional measures.

"Take the circle, fold it throua: the zenter, then cut on the
fold., How many ports do you nave? Again, fold each port
through the center..."

In Hiis situation the practice of going back to concrete materials
to illustrate fractional ports. . .

0 N 2 3 4 5 @
Does Not Slightly Moderately featly
Facilitote Faciiitotes Focilitates Facilitotes
Learning Learning Learning Learning

In contrast, feacher responses to another item were much more varioble; 26.9% of the responding teachers

marked zero and the some percentage marked six:

10. A left-honded writer, accaording 1o Mrs, Roberts, should do
what is comfortable for him.

"Be sute your pencil is slanted toward your right shou!der.

Those of you who are left-handed, do what is most comfortoble
for you."

In this sitvalion the practice of allowing left-handed writers 1o
do whot is comfortoble for them. ..
The phenomenon of the majority of teachers choosing even-numbered response scale points
(zero, two, four, six) rather shan odd points {one, three, five) has not Leen investigated; but it may be an

ortifact of even-numbered 1cale poinh having verbel anchors while odd-numbered scale points hod no such
fobels.
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Factar Analyses

The purpose of applying factar-analytic techniques ot this stage of the project was ta exomine
the structure of teacher viewpoints as recarded on poper-and-pencil instruments in scaled questionnaire for-
mot. Comparing this structure with thot obtoin>d from sarting methodalagy ond Latent Partitian Analysis

wauld indicate important similarities and differences between the twa techniques.

Cantents of the questionnaire were adapted from the same content units that were used in an
early sorting experiment ond applicatian of LPA (see Chopter 9). The main differences between the sorting
task ond the questionnaire were, of course, 1} response made, or grauping jtems rather thon reading cnd re-
acting to each ane individually, and 2) set, ar being carefu! not ta maoke value distinctions, rather than pur-

posely making such distinctions.

The question to be researched was: Will this ques™ - aire cantent, whose structure within
the LPA paradigm is known, have similar structure when monipuloted and analyzed in different and more con-
ventional woys? TJo answer this question, the ICLS was designed and administered,ond responses ta it were
analyzed with two types of multivariote foctor anclysis. The two schemes used to analyze feochers' responses
to the inventary were image analysis and principal component analysis; for both schemes, varimax orthogonal

ratations were employed. !

Results of these analyses are not reported in their enfirety; they are presented here in o farmat
intended to demonshate the degree of averlop between structure of content represented by imoge and princi-

pol comyenent foctars and the content represented by latent categaries from LPA.

Foctor comparisons between imoge and principol component analyses.  The twelve signifi=

cantly large factors were foken from the rototed image foctar matrix, ond 13 such foctors were token from the
rakated principol components factor matrix, The composition of each foctor wos investigated by listing all
variobles {ICLS items) which hod loadings greater thon .30 on the foclor. The degree to which a particular
imoge factor it similar to a porticular component foctar is reflected in the number of items which the two

foctars have in common.

! Definitive references for these techniques ore: C. W, Horris (1982), "Some Roo-Guttman relotionships,”
H. Hotelling (1933), "Anclysis of @ complex of voriables into principal components, ® and H. F. Koiser
1958), "The varimax criter{on for anolytic rokation In Factor analysis.”

' )‘. Fay
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Table 14.1 gives the ICLS item-contingency matsix for the results of the image and principal
components anclyse<. Reading across a row in this toble will indicate how many items looded on the corres-
ponding principal components factor and the diversity with which those items were distributed across image
factors. Similarly, reading down o column will indicate how many items londed on an imege foctor and the
diversity with which they were distributed,in the other analysis, across image factors. Becouse this section is
intended only to show the degree to which factors and categories overlap, actual factor compositions and sub-

stantive interpretations are not given here.

Inspection of Table 14.1 indicates that there is considerable overlap in item composition be -
tween the two anclyses. Although there is a slight tendency for items on the larger image factors t> be spread
across two or more princioal compsnents factors, there is o definite concentration of items in nine intersections

of particular image factors with particular principal companents factors.

Comparisons between factors and latent categories. An item-contingency matrix was prepared

to illuminate the relationship between the contents of lotent categories, from which [CLS items were adopted,

and the contents of imoge factors. This matrix is presented in Toble 14.2,

Examinotion of the frequencies of items common to latent categories and image factors indicated
that there is very fitte content overlap between categories and factors. The items cf any majar imoge factor
were derived from content units of several latent categories; and, generally, items based on content units from

lotent categories related diversely to imoge factors.

This refationship wos also true of the comparison between latent cotegory compositions and the
compositions of principal component factors. The item contingency matrix for this comparison is given in

Table 14.3.

Comparability of structure.  There ore a number of potential explonotions of the lack of cor-

respondence between LPA categories and factors from imoge ond principal components analyses. One of the
most likely reosons is, of course, the difference between the two stotistical models. Factor onalytic schemes

have been designed to provide efficient and meaningful summaries of intercorrelations omong continuous

1 The questionnaire and the complete factor matrices for ICLS ore availoble on request. See Appendix
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TABLE 14.]

COMPARISON OF ITEM COMPOSITIONS OF IMAGE FACTORS
AND PRINCIPAL COMPONENTS FACTORS

image Foctor

Principal
Components 12 3 4 5 & 7 8 9 10 11 12 Tohl
Foctor —
| 5 5
2 16 7
3 3 3
4 | 4 5
5 1 3 5¢
6 3 1 4
7 1 1 49
8 2 2
9 | 3 4
10 1 3 3°
n ! [ 49
12 2 39
13 | i 3°
Totel newe® 4 ¢ 3 2 3 1 2 3 2 19 )

o . .
Column or row tetal is not equal to the sum of the entries in the corresponding column or row becouse
certoin items hod loadings greater thon .30 on factors in one onalysis but not on factors in the other
onalysis,

b . .
The sum of column totals is rot equol to e sum of row tok!s becouse certain items hod more thon
one loading greater than .30 in the principal comporents analysis,

ERIC

Aruitoxt provided by Eic:

IR .




261

TABLE 14.2

COMPARISON OF ITEM COMPOSITIONS OF LATENT
CATEGORIES AND IMAGE FACTORS

Image “actor

Laotent
Category 1 2 3 4 5 6 7 8 9 10 1 12 Totl
! 1 1 3
2 2 2 1 5
4 1 2 3
5 2 1 1 1 60
6 3 3
7 1 1 3°
8 2 1o 5°
9 2 2 1 1 19
10 1 1 6°
n 1 1 1 4°
12 1 ¥
13 | 3°
" 1 1 2
Tl 10 9 & 5 3 2 3 PP P2 g

© Row total is not equal fo the sum of entries in the comesponding row because certain ICLS items
loaded on more than one imoge factor.

b Column tatal is not equal ta the sum of entries in Column 10 becouse ona ICLS item wos adopted from
o significont loading on any latent category; this item loaded on imoge Factor 10,

€ The sum of column totals is not equal ta 50 because a few [CLS items had no significant leodings on
any imoge factor. The sum of row totals exceeds 50 because of multiple factor loadings of some items.

ERIC
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TABLE 14.3

COMPARISON OF ITEM CCOMPOSITIONS OF LATENT CATEGORIES
AND PRINCIPAL COMPONENTS FACTORS

Principal Con.ponents Foctor

Latent
Category | 2 3 4 5 6 7 8 9 10 N 1213 Total
1 1 1 1 1 4
2 2 } 3
4 2 3°
5 2 2 1 | 1 8
6 2 1 3
7 | 1 ¥
8 1 1 2 4
9 12 | 1 1 i 19°
10 | 1 1 1 I T
" i ! 11 4
12 1 3°
13 1 2”
14 | 1 2
Tl 5 6 3 4 4 5 4 2 £ 3 & 33 (o

o
Row total is not equal to the sum of entries in the comesponding row because certain [CLS items
loaded on more than one principal components factoar,

Column total is not equal to the sum of entries in Column @ becousa one ICLS item wos adopted from
o content unit which did not have o significont looding on any latent cotegory; 3his item locded on principal
components Foctor 9.

¢ The sum of row tolols exceeds 50 becar.e a few items bod multiple factue loadings.

O
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voriables, while LPA has been design+3 to provide summaries of qualitative, non-scalar, ond discrete dis-

tinctions,

Another possible reason for the disnarity in structure is the psychologico! difference between
the two tasks. A partition of o set of content units into categories is a function of the set; that is, plocity o
unit in o category occurs only ofter the sorter compares it with other units eind considers o ronge of cotegories
which might include it. For the purpose of preparing ICLS, only o Few content units were taken from each of
several lotent categories. Respondents to ICLS could therefore make =nly o few of the mony item comparisons
which the sorters made in forming their manifest partitions. Indeed, o respondent could complete the ICLS
without ever directly comparing any two items. A second important psychological difference betwesn the
tosks was the difference between the two sets of instructions in emphosis on evoluotion. Sorters were in-
structed not to make cotegoricol distinctions omong ccntent units occording to whether the described practices
tepreser 2>d "yood" or "bod" teaching. Conversely, ICLS raspondents were required to judga whether o
practice described in on item did or did not focilitate student learring. Vorying factor (or category) composi-

tions might be expected under such vorying conditions.

b. ANALYSIS OF 1TPLS

Administrotion of ITPLS

Tha 1TPLS wos administered to two groups. Subjects for the fin) administrotion were 51
education students, most of whom had no previous teaching experience, but who were scheduled to begin
student teaching the following semester. A second odministration wos conducted during on in-service meet-
ing with 38 elementory school teachers who tought in o suburban district. Eoch was directed to respond to
the items in terms of [udgments he would moke if he wers the teacher describud in the i'em. It wos empho-

sized thot there were no right or wrong responses.

Reliokility Charocteristics

The intermol consistency of each factarially homogenecus set of items wos measured by com-
puting the Hoyt reliobility coefficient for each of the 18 subsets of four items. The o priori welghting schems
defined by the teven-point resporse scale wos uted. The rong. >f the relichilities for the student group was
23 to .72, ond the median wos .57. For the group of teachers, the range wos .14 ko .73, with 0 medion of

.41, Since these reliobilities are bosed on four-item ‘teshs!, satisfoctory reliobility fevels for the 16 subsels

O
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ot items were obfained for both administrations of the inventory. When stepped up by the Spearman-
Brown formula, the comparable median reliabitity of o 20-item test of this sort would be ,B7 for the first

administrat ion and .78 for the secand.

The independence of the subsets was measured by intercorrelating the 16 groups of items.
Scores for these correlations were obteined by summing an individuai 's responses over the four items of @
subset., The ronge of subset intercorrel ctions for the first administration was .14 to .70, and the medion
was .37. For the second adminis tration, the range was -. 15 tc .68, with ¢ medion of .27. The value of
the median corretation coefficient for each odminis tration was significant beyond the .005 and the .05

levels, for the first and second administrations respectively.

Analysis of Response Meosures

The purpose of the stotistical analysis was to evaluate the design foctors of the inventory and
not the characteristics of tha respondents. |t seemed, therefore,that the most oppropriate response measure
was the sum of an individual's responses over the four items of o subset. The design used in the analysis of
variance, therefore, was o 24 x N repeated measures design.' Results of the analyses for the two admini=

strations are presented in Tcble 14.4,

Yorious main effects and interactions were significont {p <.01). As might be expected,
large sources of voriation due to individual differences were reflected in the significant main effect for per-
sons and in first-order interactions with the other main effects. |n both groups, the main effect, Teaching
Method, accounled for 1ae greatest proportion of variotion among the manipulated factors--40% for the first
administration and 5 1% for the second administration. Teacher Approoch was significont as o main effect
in the second administration, but accounted for only 2% of the totol variation due %o the foctors. Six of
the seven significont interoctions were olike for both groups. Tha significont four-factor interaction, Grade
Level by Subject Motter by Teacher Approach by Teaching Method, implies that each piece of information
designed into the kreatments {item types) affected the teachers differentiolly and systematically influenced
response tendencies. The mean response volues for eoch of the 16 treatment combinations are shown in Toble

14.5, where they are rank-ordered.

! Resulis of the anclysis of ITPLS appecred in the Spring, 1968 issue of the Journol of Educationa!
Meosuremeni, inon orticle by D. M. Miller ond Marjarie V. Lutz. The soblesand Tigures in This section
are reproduced from that orticle with the pemission of the editors.
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TABLE 14.4
ANOVA SUMMARIES FOR ITPLS

First Administration d:r Second Administration
Source Errar Term df Mean Square % Var,’, df  Mean Square o Var,
]
P (persans) (PGSTM) 50 103.8¢ Vi 64.4¢
G {grade level) (PG) 1 1.4 ' 1 73.2
S (subject matter) (PS) 1 10.8 ' 1 |6.Ic
T (teacher approach) (P7) 1 71.8, ' 1 231.3° 2
M (teaching method)  (PM) 1 5090.0 40 1 4548.6 51
1 .
PxG PGSTM 50 22,6¢ | 37 23.1°
PxS PGSTM 50 9.1, 37 11.4
PxT PGSTM 50 15.8 y 37 13.3,
FxM PGSTM) 50 22.3¢ ' 37 15.0f
]
GxS (PGS 1 447.1¢ 7 0 80.3° 2
GxT (PGT 1 38.0 ' ) 1.0
Gx M {PGM) 1 43.3 ' ] 2.0
SxT PST) 1 4.3 1 ) 35.5
Sx M PSM) 1 1223.5 19 1 308.4, 7
Tx M (PTM) 1 3.4 ' 1 95.5 2
]
PxGxS$ (PGSTM) 50 7.2 . 37 8.9
PxGxT (PGSTM) 50 8.9 . 37 5.2
PxGxM PGSTM 50 7.8 ] 37 7.5
PxSxT PGSTM 50 5.8 ' 37 6.0
PxSxM "~ (PGSTM 50 1.4 ' 37 11.4
PxTxM (PGSTM 50 8.3 ' 37 8.6
]
GxSxT (PGST) 1 aa.a: 1 ) 182.4° )
GxSxM (PGSM) 1 318.87 10 ) 314.1¢ 14
GxTxM (PSIM; \ 103.1 3 ) 157.0 7
SxTxM (PSTM 1 56.1 ' ) 52.7
[}
PxGxSxT (PGSTM 50 5.1 ' 37 7.2
PxGxSxM (PGSTM 50 8.7 ) 37 5.4
PxGxTxM PGSTM 50 7.1 ' 37 3.8
PxSxTxM PGSTM 50 10.0 ' 37 7.4
]
GxSxTxM (PGSIM 1 254.8° 16 ! 56.3° 4
]
PxGxSxTaM (PG3TM) 1 7.2 ' 37 6.6
1

OSignificant ot tha .01 level
bSignificant at the .005 level
significant ot the 001 level

d  These percentoges were colculated by estimating the fixed-canstants relatianship for each of the non-
persons sources of variation:
g_ = MSp=MS

i (Px £) where 6 = the fixed-canstants

k(N)
i
relationship far any non-penons source, k = the number of Ireatments, N = the number of persons responding .
and | = the number of levels of the f%’.bf of interaction, Each g wos then expressed os o percentoge of the

. sum of the coefficients (Hays, 1963 , p. 382),

LS
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TABLE 14.5

RANK ORDER OF MEAN SCORES OF
ITPLS |TEM TYPES

First Administration . b Second Adminishction

2 Design ——— Cesign_
fork  Menn  h T Bl e N R
1 18.12 - - - - 19.45 + - - -
2 16.94 + - - - 17.89 - - - -
3 16.67 - - + - 17.24 - + - -
4 16.29 + - + - 17,18 - - + -
5 15.57 + + - - 16.39 + + - -
6 14,96 - + + - 15.8¢ + - + -
7 14.92 - + - - 15.76 - + + -
8 14.55 + + + + 14.03 + + + -
9 13.69 + + + - 13.29 - + - +
10 13.04 + + - + 13.13 + + + +
11 12,63 - + - + 12.82 - - + +
12 11.33 - - + + 1.84 + + - +
13 10,14 - - - + 11.58 - - - +
4 8.75 - + + + 9.24 + - + +
15 8.57 + -+ 4 g.21 + - - +
16 8.20 + - - + 8.97 - + + +

95coces are bosed on the sum of individual responses to the four items within a subset.

b
Fl: Grode Level, F2: Subject Motrer, F3: Teocher Approach, F4t Teaching Method. Plus sign
designates foctor fove! 1; minus sign designates factor level 2.
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The most interesting results are grophically presented in Figures 14,1, 14.2, 14.3, ond 14.4.

Figure 14.1 displays the interaction between Grade Level and Subject Matter. This relation-
ship indicates that 'k~ teachers judged the progress of pupils in the first grode to be focilitated more by skill

learning than by content learning, while in the sixth grade the reverse wos true,

The relotionship between Teaching Method (drill or discovery) and Subject Matter (skill or
content) is shown in Figure 14.2. Orill procedures were judged to be more facilitative when skills were
being learned than when the gool of the instruction is the learning of cortent. The reverse relotionship was

observed in the case of discovery methods.

Figure 14,3 shows the relationship between Teacher Approach and Teoching Method. Dis-
covery techniques of teaching were judged to be most focilitative when the pupil wos the center of activity
ond control, while such techniques were judged less focilitative when the teacher wos the center of octivity

and control .

The observed significont three-factor interaction, Grode Level by Subject Matter by Teaching
Method, is shown in Figure 14.4. It moy be observed that though discovery teaching methods are judged fa
be mare focilitative than drill methods, the use of either strotegy is conditioned by grade lavel ond subject
motter, Drill methods are regorded os more focilitative in the first grade when used in conjunction with the
learning of skills, while in the sixth grode drill methods are relatively more facilitative In relation to content
learning, The observed significant third - order Interaction is empiricol evidence for the individuality of

learning and teaching circumstances so often claimed by teachers.
Discussion

This reseorch differs from mony previously reported studies on teaching in of leust three ways:
a) the use of multi=stimulus test items, b) the methodico! definition of item stimull occording to o standardized
fromework, and c) the systematic construction of the Inventory according to an experimental design in which
test items are conceived as treatments, Historicol antecedents to this opproach may be observed in the work
of Guttman (1954+55), and Johnson and Stanley (1955), who reported arrangements of test stimuli according

to factorial combinations.

The use of multi=stir ulus items controsts with the troditional procedure of seeking items

devmed to measure only one factor of the subjects’ response tendencies, Multi-stimulus items corry more

ERIC
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Figure 14.1 The two-facior interaction
of Subject Matter and
Grade Level.
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Figure 14.3 The two-factor interaction
of Teacher Approach and
Teaching Method.
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Key io Interaction Figures

G: Grode Level
Gl = Grade one
= Grade $ix
S:  Subject Motter
5 = Skill learning
S5 = Content learning

T: Teacher Approach
Tl = Teocher-centered

Ty = Pupil-centered
M: Teaching Method

Ml = Dfi"

M, = " lscovery
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L,

Figure 14.4 The three-factor Interoction of Grode Level,
Subject Matter, ond Teaching Method
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substantive meaning, for they approximate the multi-stimulus noture of classroom teaching situations. The
teachers who responded to the inventory commented on the reality of the items. However, o few items were
judged to be "unreal." For example, teachers complained that firsk-grade pupils would never be observed to

engage in o described activity.

The specification of content for item development is often difficult. In the present case the
o priori definition of item characteristics ond their manner of combination atlowed the development of ¢
series of alternotive statements which could be Included in o single item. In this sense, the logicol com-
plexity of an item con be defined before response measures ore obtained. An assumption basic to this ap-
proach is that teachers da think of classroom situations in multi-dimensional terms. This assumption strongly
suggests that multi-factor interactions among teachers® clossroom responses should be observable. Surely,

teachers must operate in the classroom at o rmore complex level than that implied by o two-factor interaction.

The construction of the inventory according to on experimentol design embodies several
scientific advantages. |n the present case, the specicl advankges are those typical of any factorial design
{Cox, 1958): o) o high degree of precision in estimating the main and interaction effects, b) the opportunity
to evaluate several interactions in o single experiment, and ¢) the definition of 0 framework within which @
ronge of conclusions can be drawn and on which further experimenkation con be built. This means that repli-
cation is relotively eosy, that knowledge from the experimental outcomes is cumulative, and that signifi-

cant outcomes can be further tested by systematic extensions of the basic plon.

The ITPLS provides evidence which suppoits the contention that teaching in the classroom is
o complex interactive process. Every decision is offected by many foctors, each contributing to the effect-

iveness of the teacher's influence.

c. ANALYSIS OF THE INSTRUCTIONAL COOPERATION QUESTIONNAIRE

in the initiol stoges of developing the Irstructional Cooperotion Quastionnalre {ICQ), o pilot
srudyl wos made lo test the efficacy of ICQ In measuring the extent of teachers’ instructional cooperation

in different kinds of skaff organizotion. A summory of the averoge scores of different groups of teachers is

! B. S. Gregg, The ldentification and Assessment of Operotional Characteristics of Teaching Teoms ond
Otber Instmc!iom‘ Organizofions, MS thesis, Univenify of Wisconsin, 1760,
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presented in Figure 14.5. On the basis of these responses the items were slightly revised and edited.

tn it final form (see Appendix N) [CQ wos attached to and administered olong with [CLS to

212 teachers in 32 school districts.,

Variables

[CQ scores were correlated with each ICLS item and with foctor scores obtoined from the

imoge analysis of ICLS. In addition, seven teacher-choracteristic variobles were correlated with ICQ

scores. These correlotions were computed to investigate relationships between teachers' achievement and

experience and their self-described teaching behaviors. The seven voriables are:

W N

6.
7.

Highest Credential
Highest Degree
Salary

Locol Experience
Toto! Experience
Grode Spread
Grade Level

Some of the dato for the seven teacher variobles were missing. These results are based on

complete dok for 135 teachers.

Conelations

The correlations of ICQ writh the seven teacher variables are given in Table 14.6. The matrix

is noteworthy for the low correlations behveen ICQ ond all teacher variables,

As might be expected, some of the teacher variobles intercorrelate rother highly. Although

the ICQ may measure the degree of coo, 3ration omong teachers, it does not oppeor ta be reloted to any of

the voriables selected here for charocterizing teachers. A future use of the ICQ results would be to study

the relotionship between the cooperation index ond sorting experiments.
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TABLE 14.6

CORRELATIONS OF SEVEN TEACHER VARIABLES WITH THE
INSTRUCTIONAL COOPERATION QUESTIONNAIRE

Varioble 1 2 3 4 5 6 7 8

1. Highesr Credential 1.00 24 .26 .32 .41 -.12 -.16 -.02
2. Highest Degree 1,00 .37 .08 .15 -.08 .04 -.05
3. Safary 1.00 .36 .36 -.39 Bl -.06
4, Local Experience 1.00 .68 -.13 -.02 -.16
5. Total Experience 1.00 -. 14 -.05 -.19
6. Grode Spruad 1.00 .04 .15
7. Grode Level 1.00 .09
3. 1CQ 1.00

O
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PART IV

Reflections on the Research

Chapter 15.  Appiicotions and Implications

Epilogue: Potpourri Thoughts Relevant to Project No. 2018
As Perceived By A "Coptured” Teacher
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CHAPTER 15

APPLICATIONS AND IMPLICATIONS

The preceding 4 chopters ore o condensatizn of over three yeors of research which wos
primarily concerned with developing new techniques for performing empiricol investigotions. The work was
motivoted ond initioted by the question: Do team teachers differ from self-contained clossroom teachen
with respect 10 their views of focilitating clossroom learning? Many people would immediotely onswer “yes
but they would find it most difficult to defend their onswer. In systematic, empirical terms, whol ore the
differences considered 1o exist between o team teacher ond o self-contained clossroom teacher? A voriety
of hypothetical differences might be described, but how can they be expressed in scientific tems? What is
the nature of procedures required to compore the views of o "team" teacher with those of o “traditional”
teacher without biosing the results one way or onother? The two types of teachers moy differ in many woys,
but the question of concern fo the researchers was: Do they differ with respect to the focilitotion of student
learning in the clossroom? The history of the endeavor to develop on onswer to this question is contained
in the previous chopters, As reported, the majot purpose of the study wos not to obtain information which
would onswer the question directly, but to develop first © scieatific opproach which could then be used to
determine the substance ond structure of views held by team teachers ond compore them with those of self-

contained clossroom teachers.

The most important product of the project is, then, o system of methods. The substantative

tesults presented ote interesting, but they must be considered exploratory boseline Information. The method-

ological developments presented have been thoroughly tested, demonstrated, ond exomined. Volid judgments

con now be made obout their utility ond future potentiol,

Essentially, the new methodology reported herein, cotegorizotion methodalogy, consists of
four components:

1) Observing ond collecting substantive, qualitotive doto,

2) Summarizing ond organizing the elements of the dota,

3) Manifesting ond explicoting the substurce ond structure of the dota, ond

4) Identifying the latent structure of the substantive monifestations.
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A most important feature of the methodology is thot there Is no requirement to define the substance or specify
the dimensions of the dota before the research is initiated. Categorization methudology allows substance
and shructure fo evolve under conditions which can be experimenially controlled but which shill ollow

systematization of dato handled in "naturalistic or non-loeboratory settings.

In many stages of the project, an explanation of the methodology would often perplex an
uninitioted observer. One such person commentad that it seemed the researchers were allowing teachers ta
do the thinking, on activity which is properly that of the researcher. Another obsen 2r commented that the
basic data-gathering methods (interviewing, conteat summarization und sorting procedures) were too sub=
jeclive. And a third person, ofter listening to an explanation of how Latent Partition Analysis allowed the
idantificotion of latent categories of information obtained From interviews commented: "You don't need ol

thal fancy arithmetic o summarize the content of o depth interview]"

the skepticism of the methodclogy implied by the comments of these three observers was not
shaied by the teachers who participated in the dota collection operations. The teachers typicelly responded
with an interest and curiosity which did not deteriorote, even though their work, interviewing ond sorting,

required two to four hours of mental concuntration and physical efort,

The skeptics commented on methodologicol aspects of the research, while the teochers
commented on the substantive aspects, The difference between these the ottitudes towerd research hos been
succinctly stoted by Bloom (1988):

By substantive contributions | mean contributions to new ways of viewing

a particular phenomenon, new understanding of a porticular fopic or problem,

and new woys of skaling the question or problem. Methodological contributions

have to do with new procedures and techniques for reseorch while substantive

contributions have to do with research which has made o difference in the way

we think obout education ond learing, in the view of a porticular educotional

problem, ond, we hope, in the way educction goes on in the school or home,

This concephlualization of substance and meHod is helpful in ossessing the contributions of
the present research. Porodoxically, ifs contribution con be evaluoted only by further sesearch. [n the
following parogrophs, certain substantive opplications end methodological implications of the research ap-
proach will be briefly mentioned far the purpote of recording one pocticulor perspective of the achievements

of the project,
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Substantive App!ications

Substantive opplications of the research approach lead primarily to aiding the understanding
of views of certain groups of people; it helps to understand the vorious ways in which a given content domoin
is perceived by two or more people or by two or more groups. Several examples of these substantive oppli-
cotions have been presented in the previous pages, In addition, threc -sicliury studies were carried out

during the life of the project by colleagues of the researchers.

Lone (1956) completed o study of counselors® diagnostic concepts of o client's statements.
The sorting task in that study used content unik derived from o tope-tecording of o client's description of
his psychological problems. Three groups of counselors performed the sorting task: 19 inexperienced
counselors in advanced training, 17 moderately experienced (fewer than five years) counselors, and 12
highly experienced {more than five yean) counselors. The results of this shudy indicate that there are distinct

differences between the views of inexperienced and experierced counselors.

Pruzek {1967) investigated the onalytic classification of 100 achievement test items (from the
Scholostic Aptitude Test) by comporing results obtained from on application of cotegorization and LPA
methodology with results obtained {rom application of a standard foctor—anclytc approach. He concluded thot
"these items do not measure what certain speciolists {sorters 1apparently thaught they measured™ and that
"one should be cautious about Interpretations of factors from response data analysis which are based solely on

content characteristics of the items.™

A third study, now in progress (Cock and Miller, 1948), is endeavoring to idenlify the latent
structure of problems of teoching the handicapped. The question asked in that s'udy is: Whal behavioral
concepts underlie problems which teachers of the handicopped perceive in the doy-to-day behaviors and

events of their clossrooms ?

Each of these lhree studies was directed toward unders, .nding the substance and structure of
certain persons' percepiions and cognitions, Their purposes have been to identify other persons' views,
rother than to measure reactions to resecrchers' views which are implicitly or explicitly imbued into the sub~

stonce of the reteorch,
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Methodological Implications

The several reseorch techniques composing categorization methodology may be used individu-
ally or in combinatior.. The analytic procedure, Lotent Partition Analysis, is now weti-developed and many
different applications of it may be made immediately. The unique advantage which it pravides is the ability
to analyze ond evaluate contingency matrices, Dot in the social sciences are frequently summarized in the
form of contingency matrices, so LPA should prove to be o generally useful tool in mony sociul science dis-
ciplines. Combining this analytic technique with the sorting procedures allows a variety of experimentol
investigations of o substantive, or qualitative, information. It is possible to collect and evaluate the con-

joint ospects of two or more concepts, such as'facilitating learning” and "facilitoting mental health.”

Similarly, it would be possible to investigate the perceptions and cognitions of such concepts
as they are held by two or more groups, such as educational administrators and educational theorists, Or
the methodology might be used fa compore logically derived taxonomies of educationnl phenomena, for ex-
omple, objectives of teaching, with psychologically derived classifications which result from o Latent
Partition Analysis of doto gathered by the Sorting Procedures. Though the technical porometers of such
investigations are discussed geserally in this report, much further work is required on the mathematical and
computotional components of Latent Partition Analysis. Wiley and Bock (l%S)Ihove initioted work in this
area in conjunction with studies of ather techniques for anolyzing the structure of quolitative dota. Per-
hops the major methodologicol implication of the research reported herein is to challenge the notion thot
qualitative research is automatically oftended Ly a loss of qualitative infarmation. |t hos been clearly
deronstrated that the use caf egarization methodology retains and displays a high proportian of the “richness”

of original quolitative dato, even Mough it is considerably fragmented during the technicol process of

systematizing and interreloting the diverse, heterogeneous elements of o particutar content domain,

! In 1965, R. Dorrel Bock and Dovid €. Wiley initiated o program of study entiled "Multivariate
Anclysis of Qualitative Data" at the University of Chicago. Their studies ore supported by Nationol Science
Foundation Gront No. G-1025. [n addition ta continuing work on the LPA model, they hove prepored
popers on estimoting o multinomial response relationship and on maximum |ikelihood procedures for estimating
item parometers in the dichotomous tase. The popers are available as reseorch memorando from the Statisti-
cal Loboratary of the Deportment of Education, University of Chicago, Chicago, Illinois.
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Conclusion

The fina! evaluation of this research depends upon the importance which is assigned to under=
standing what and how teachers think obout facilitating learning. More generally, it depends upon the im=
porfance which is assigned to understanding what and how persors think about selected aspects of humon
behavior. For example, of whot value is it to compore the ways in which o possible future teacher thinks
about facilitating learning to the ways In which ¢ pedagogue thinks about facilitating learning? One such
exomple was secured during the projeci, usirg the verb deck in a group administration. In Figure 15.1 and
15.2 portrayols of two contrasting viewpoints ore given. Figure 15.1 displays the thinking of one particular
student, about to enter training for secondary school teaching; Figure 15,2 reflects the thinking of one
porticulor pedagogue, responsible for training prospective teachers. [4 is obvious from @ study of these two
figures that the student discriminates more finely than the pedagogue, whose gross discriminations appear to
be emotionally bosed. Both persons received the some directions obout sorting. The observation of the
clear substantive ond structural differences between the views of these two parsons prompts the guestion:
What will happen to the views of this student if he is trained by this pedagogue? Is it likely thal the student
will learn to be sensitive in analyzing teaching techniques? Will he learn to perceive important subtle dis-

tinctions between opporently similar teaching approaches?

An evaluation of the present research is dependent upon *ne value which is placed on under=~

stonding such situatiors,
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Negative Psychological Attitudes That Placing the Student in Relation fo His Peers
May Aid in Teaching

grodes tests evaluates judges
reprimands threatens demands

The Non-mechanical Aspects of Teaching That May Aid

The Mechanics of Teaching the Leorning Process

féscusses drilts demonsirates illustrates simplifies
ctures tutors toi lorifi disp!
repeoh feviewf ?X'P aing E: °(|d|65 ISP OTEF
answers ossigns ] interprets tntroduces exemplities
Carrying Out Administrative Rule Changing the Student's Views

controls regulates persuades convinces

enforces pemits quesiions reasons

restricts penclizes

Positive Psychological Attitudes That May Aid In Teaching

What Tearcher Must Do Other Thon Teach

urges reminds inspires
stjaervisei organizes encouroges impels stimulates
advises arranges rewards commends confinns
schedules plons reinforces

Figure 15.1 Verb cotegorles expressing o student's
view of facilitating learning.

Undesirable Techniques Desiroble if Utitized from A Child Development Point of View

threatens restricts rewards repeats persuades

reprimands interprets peimils dritls

enforces controls answers convinces

impels demands

penalizes lectures

Evaluative Teckniques Aspects of Desiroble Teaching

feshs evaluates illustrates reinforces stimulates

grades judges discusses urges plons_
arranges simplifies 3ueshor.s
encouroges cegulates isplays
reminds introduces confirms
clarifies supervises advises
demonstrotes orgonizes assigns
inspires schedules exemplifies
explains commends recsons
tutors

Figure 15,2 Verb cotegories expressing o pedogogue's view
of facilitating leomning.
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POTPOURRE THOUGHTS
RELEVANT 1O PROIECT NO, 2018

AS PERCEIVED BY A "CAPTURED" TEACHER
---Lois S. Johnson
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A great deal of staff talking is not o
waste of time, but on important pra-
¢edure for conceiving ideas, finding
errors, ond givirg the Praject o shat
in the arm.

As for me, the captured teacher, this regearch realm wae a strange and diequieting
country. I was impatient with what I thought was exccedingly elow progrese. At firat the
talk, talk, talk seemed euch a waste of time. Later I realized that from the talk, talk, talk
emerged structure, principles of procedure, creative ideas, and theoretical designs. I
learned that one doee not begin to egolve a research problem wntil it has been thoroughly

atudied and underetood.

The working language was new and etrange to me; at first it seemed mere gobbledy-
gook, e.g.:

- Varichles

- Clusters

- Design matrix (Sounded like high fashion for matrons)
- Frequencies

- Raitos

- Theoretical schema (Trickery)

- Factor analysis

- Blocking (Tackling)

- Judging (That ye be not judged)

- Collating

- Sorting

- Coding

- Latent catego~ies (They were go uncrpected!)
- Stratification

- Loading (Not doughnute and coffee)

- Punchking (Never feigming)

- Randomizing (You are left kolding the bag)

| hove profound respect for shatistical
knowledge ond pracedures,

If their language was new to re, 8o was ry teaching-thinking new to therr-dm ex-
cepted. I was as amazed at their {giorwice of what real teashing rwang as they were at ry
ignorance of statietics and ite irportance., Sorwtirmeg I tried to tell tiem, but they did wot
widergtand; gometimea they tried to tell re, but I did rot widerstand, Through the proceces
of ribbing thoughts againgt ome another I began to get a Lit of the etatistioal thowht, and
Uiey began to get a Lit of the teacker thought. I mever could be a statistician, and eome

of them, I am gure, could never be teachers. So each has his nicke.

J11



283

while the structure for the Project was being built and moved into position, I
was absorbed in reading educational literature on clazsrocm organization. teaching trends, and
educators' opinions. I amnotated these articles and books for staff refe.enzes. I read from
John W, Gardner to Sylvia Ashton-Warner. Soom there wag such an over-lapping of thoughts
that I began to be bored. Dmm never allawss a researchist to stay bored for long, so he
started me on a little task that lasied for two yeara. I bugan an annotated bibliography of
psychological abstracta concerned with the measurement of teaching, For the years 1350
through 1964 I checked 1999 titles, eearched 223 abstracts, and annotated 123 abatracts.
Whenever ry staff work became glack, I retreated to and suffered in the Univeraity Library
stacks. My opus magrnum was finished in the swwmer of 1965, I felt a bit wan but vini, vidi,

viet,

Many aspects of this basic research added interest and variety such as: inter-
viewing, talking with superintendents, principals, and live teachers, preparing materials,

Q sorting, locking, judging, and sorting, and it m writing.
INTERVIEWING

Drm and I vent out after the raw material. A great contributor to the planning
and preparation of materials for the interviewing was jb--a stalvart gal ©n all the Project
activities. The first year dm, jb, and I get up an intervieving echedule. It was not the
best, but £t was a begivning, with the wrap-up being aided by aes, We, dw and I, inter-
viewed about tuenty teachere. The folloving year ve intervieved thirty-two teackers with an
improved interview achedule. A book could be written about our interviewing experiences but

I will only rention a few highlights and a few loslighta.

We uged the tandem type interview--both pedaling, but drm putting forth the rogt
effort and keeping us pointed in the right direction. kken ke ecemcd preased going wp an
tneling or domm a dealine, I would step 1p ry pedaling, If his New Zealand collojuialiers
became too overvhelming, I would travglate then to the ryatified teacher, Taniem etyle suited

ve ftrne; we each knew cur role, ani we were perveptive of cach other's thinking ani rotives.

Our tripe ugually tegan early in the roming and enied late at night. Most of
the trips vere mie in the University flset cars,
O
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When our beloved adp joined our staff, we acquired a pilot who took us in a

Cessna tf the weather permitted. We were high on those days.

Before leaving on a trip we methodically went through a list of items necesgary
for traveling: directions, rups, gas, money, tapes, recorders, microphonz, extension cord,

gschedules, travel sheets, directory, et cetera.

How and then, which was almost always, we were preesed for time because dmwm liked
to oe actively working until actual take-off. If road ccastruction or ice irmpeded our evift
progress, owur lunch might be a brown bag from Krogers; othemiise, owr lunchtime was the high

point of the entire day--espectially 1f we were rcad-veary, or there was pecan pie.

On long driving trips, and there wvere many, drm and I would polish up the achedule,
admire the ecenery, gettle educational issues, jot down profound insights, ride silently or
become hilarious, tell tall teacher tales, or talk, talk, talk. Dm 1 would vecorrend a3

a traveling corpanion.

O the way home after an interview, we would evaluate the experierce. After two
and a half hours of asking and listening as we taped through the long afternoon, the pupilas of
our eyes woxld feel stiff and set, rigid, that is. Fatigue was roi foreign to either of 3;
it felt more like the blindstaggers. But, from almoat every interview we felt wiger, and

oftentirea we had taped a nugget here and pearl there,

SUPERINTENDENTS
To one who considers merit rather than
chance--randomizing was o traumatic

experience; | alwoys felt as if | were
gambling, or that | wos being gombled.

On reashing a ranicmmgelerted teasher, wo would contart the paidommeigerintenlent.
(The antics of ravdomiaing, iviulged in by des eepecially and later rfe, reminled re of
witehery. Ocoasionally they aeked ldm to add ecagoning. ) They oaw in all eiace, ehapes and
coniitiona. Many were great, eome abitious, others resigwd, miny dedicated, ecme resting
in poeition, eome atruggling agiinst loging fighte, herc-a pidlic relation eapert, there-a

budding building contructor. It wig aloays exciting to gce the awperintendent, talk with kim,
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and maybe take him to lunch. Some of them listened, were intereated, asked intelligent

questions, and made discerning comrents.

It wag important that they be oriented to the Project's activities and purposes.
This they ecermed to appreciate. There were those who saw the basic worth of the Project and
were genuinely glad to have a part in it; and %then there were those who saw 1t as a bandvagon

and anriously climbed on.
I really liked all of them and erpathized with their difficulties.

PRINCIPALS

Principals are a peculiar breed; they are, in a sense, middleren between the
teacker and superintendent, a precariows positicn. They geemed to be aliays avare that they
had to be careful about what they said and what they promised. Because of the directives
from the superintendent, they were courteous and cooperative whether or not it was their

nature.

TEACHERS

| have o more serstitive respect for
excellence in teaching.
The teackera. My-ok-ry, Fou they loved to talk after they recovercd from i lv
initial fright aid concern. Moy did mot want to atop talking when the tapivg im0 vy tope-

nated. Sore reacted as if the interview were a thepgpeutie treatront, a”la couth,

When they realized they were miking a profeceional contribution, the talk fiosed
and their degeriptione were invaliable. They were all axiable @i very eodperative. Iy
have such little tim to talk about their auvi teacking, and not oftes do they have g™ po-

ceptive listencrs.

In the early interviewing days, I kad a problen of phystoally controllivig ry n-
actions to eome of the practices and belfefe described. I finally leared to alpt =yecl)
to the teachier'e tevor, I cxw to wideratand thelr vicopoivts, sypathize aid qppmeei it thls

opporticiity of clcee, perecmal commoifeation with then

O
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They were grateful to drop the cloak of educationul theory, and principles
expourded in method classes and tell what they really did in the classroom to get children

to learn. '"The teacher tells research™ hil a responsive chord.

We did not search for good or bad teachers, but what a joy when we would tape
an imaginative, creative, and perceptive teacher. For those less able, I felt a sense of
erpathy and great appreciation, for they were giving oll they had: trying to do their best,
sincere and committed, all trying with dedication to facilitate the learning of their students.
I vas amazed to find all teachers expending a tremendous amount of energy in the clagsroom.
It is impossible to understand this drainage of energy a teacher experiences unless one has

experienced it.
Q SORT

This second year, for a ghort period, a Q Sort was used after the interview was
terminated. The Q Sort was four decke of cards that dm ani I played to reveal the i{ruge we
had of the teacher just interviewed. Ome dzek pointed wp her behavior and ideas during the
interview; the second deck ehowed her classroom procedurés and practices; the third deck re-
vealed the principles and concepts of teaching which she held; and the fourth deck uncovered

her perception of the teaching role. (I loved writing Q Sorts. 5Sp was a great teacher.)

Thig wea a tire-conduning, arduous task. After interviewing it was just too rmch,
but we did use 1t enough tires to sccure eome data concerning fte funct